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Abstract
This Thesis aims to increase the understanding of the way in which herbicides 
inhibit plant photosynthesis by interference at the site of photosystem II.
Two structurally dissimilar series of compounds, provided by Schering Agro­
chemicals (Saffron Walden, U.K.), one rigid, one flexible, both series showing 
varying herbicidal activity, were submitted to X-ray crystallography, NMR 
spectroscopy and molecular modelling studies.
As a result of these investigations, an explanation is given for the observed 
trend in activity of both series of compounds. A template for the herbicide 
binding site is also presented..
The most active molecules in the two series of’ compounds were compared using 
molecular modelling. A model is presented which suggests that both molecules 
may interact with the same binding site at the photosystem II reaction centre.
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Introduction 2
INTRODUCTION
^  HIS THESIS aims to extend the knowledge and understanding of the way in 
which herbicides interfere with plant photosystem II photosynthetic electron 
transport. The object of this gambit is fourfold:
© To put into perspective the importance of herbicides in the modern world.
® To give a flavour of the numerous modes of action by which the many com­
mercially available herbicides act.
@ To describe the current state of knowledge of the mechanisms by which pho­
tosystem II herbicides inhibit the photosynthetic process,
© and finally to detail the information provided by Schering Agrochemicals 
(Saffron Walden, U.K.) for the purpose of this work.
WEEDS AND HERBICIDES
A WEED may be described as a plant that grows where it is not wanted. Con­
sequently, a plant need not always be a weed, it only becomes one in a situation 
where its presence is undesirable. Whatever the species of plant, the most com­
mon and problematic weeds have a number of characteristics in common.
® Weeds spread without the deliberate action of man.
© They are difficult to eradicate.
® They are competitive and adaptable.
© Weeds undergo efficient reproduction.
© They can survive temporarily unfavourable conditions.
The eradication of weeds from agrochemical land employed in the production 
of crops, is no trivial or cosmetic task. The impact of weeds on crop protection 
is considerable. Estimates suggest that weeds are responsible for the loss of 
more than 10% of the world’s major crops (Roberts et al., 1982). In a world 
that has problems in providing all its inhabitants with an adequate diet, weed 
control is therefore a serious matter.
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Weed Control
The first selective herbicide employed in the U.K. on any sort of scale was 
copper sulphate, which in 1898 was used to control broad-leaved weeds in 
cereals (Lockhart et al., 1982). Soon other mineral salts followed. Ferrous 
sulphate and sodium chlorate were both considered effective as herbicides in
1901. By 1930, a substantial acreage of cereals was sprayed annually with 
sulphuric acid in order to control weeds (Lockhart et al, 1982). However, it
was not until 1941, when the salts of chlorinated phenoxy-acetic acids were
discovered to be selectively herbicidal, that the rapid development of organic 
herbicides really took off (Lockhart et al, 1982). This “springboard” has re­
sulted in the wide variety of herbicides available and still being developed 
today.
Herbicidal Modes of Action
Herbicides are believed to kill weeds by causing the inhibition or disruption of
a variety of plant “life” processes,
® respiration 
@ protein synthesis 
® lipid synthesis 
® photosynthesis
Herbicides interfere with respiration, eg. Dinoseb (Figure 1.1; Van Overbeek, 
1964) by disrupting either electron transport systems or the oxidation of various 
organic acids. These organic acids are converted in the plant to amino acids, the 
building blocks of proteins. Consequently, herbicides can also be responsible for 
the inhibition of protein synthesis.
The inhibition of the photosynthetic process by herbicides involves many classes 
of herbicide with several modes of action: energy transfer inhibitors, electron 
acceptors and agents such as paraquat (Figure 1.1; Frear and Shimabukaro, 
1970), which act catalytically after photosynthetic reduction to produce hydro­
gen peroxide, a destroyer of plant tissue.
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Figure 1.1 Some examples of common herbicides
However, this thesis deals with a theoretical investigation of herbicides which 
act by inhibiting photosynthetic electron transport, eg. Diuron (Figure 1.1; 
Moreland, 1969), and it is this mode of action which will now be summarized.
HERBICIDES INTERFERING WITH PHOTOSYNTHETIC 
ELECTRON TRANSPORT
Photosynthesis
IN ORDER to grow, plants require,
@ sunlight 
® carbon dioxide 
© water
• mineral salts from the soil
The low potential energy raw materials, carbon dioxide and water, are con­
verted into the high energy product, carbohydrate. The source of energy for 
this chemical change is sunlight and the process by which the conversion takes 
place is known as photosynthesis.
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The basic equation describing photosynthesis is deceptively simple,
light
H20  + CO z ------------- • (C H 20  ) n +
it is effectively the reverse of respiration.
Within many plant cells exist specialized organelles which contain, in addition
to light absorbing chlorophyll molecules, their own DNA and the machinery for 
synthesizing RNA and protein. These are the chloroplasts, the photosynthetic 
factories (Figure 1.2). Each chloroplast is about 5 jum long and is surrounded by 
two membranes, both highly permeable to small molecules or ions. The inner
outer
Figure 1.2 The main features of plant cell chloroplasts
membrane surrounds the stroma which contains soluble enzymes and membra­
nous structures named thylakoids. These flattened sacs are rich in photosynthe­
sis initiating chlorophyll molecules.
Photosynthesis can broadly be divided into two series of reactions,
® The LIGHT REACTIONS where light energy is harvested and trapped in a 
chemically usable state as adenosine triphosphate (ATP) and the reduced form 
of the co-enzyme nicotinamide adenine dinucleotide-2'-phosphate (NADPH). 
These reactions take place within the thylakoid membranes.
® The DARK REACTIONS where the two products of the light reactions, ATP 
and NADPH are used to reduce C02 within the stroma, the soluble part of the 
chloroplast.
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This thesis looks at herbicides acting on the light reactions and so the discussion 
will now concentrate on these.
It is the function of hundreds of chlorophyll molecules within the thylakoid 
membranes to absorb light energy. This energy is then funnelled into sites 
called reaction centres where a small proportion of the chlorophyll molecules 
mediate the transformation of light energy into chemical energy. The chloro­
phylls at the reaction centre are chemically identical to all the other chlorophyll 
molecules involved in photosynthesis but their properties are different because 
of their unique environment. One difference is that the energy of their excited 
state is lower than that of all the other chlorophyll molecules. This enables them 
to behave as energy traps.
The co-operation of two light absorbing reaction centres is required for the 
purpose of photosynthesis. These are referred to as photosystem I (PS I) and 
photosystem II (PS II). Photosystem I is able to absorb light of wavelength less 
than 700 nm but photosystem II is only able to absorb at wavelengths less than 
680 nm. Subsequently, the two chlorophyll containing reaction centres are often 
referred to as P680 and P700.
The light energy conversion processes of photosynthesis occurring at these two 
reaction centres consist of an elaborate electron transport pathway where elec­
trons released from water are eventually passed to NADP+ to form NADPH 
(Van Rensen, 1989). The electron transport chain also results in the formation 
of a proton gradient which helps produce ATP. A description of the detailed
electron transport chain follows and is also described in Figure 1.3.
® (1) Light absorbed at the P680 reaction centre accomplishes a charge separa­
tion at PS II,
P680+ and Pheo* (pheophytin)
© (2) The electron hole caused by charge separation at PS II is filled by a 
number of little understood steps denoted by Z. The electron though, is ulti-
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mately derived from water which is split to produce protons and oxygen
molecules in addition to electrons.
® (3) From the pheophytin anion (Pheo'), the electron is transported to a stable
plastoquinone acceptor QA and from there to a
^h3 second plastoquinone molecule QB. Both
( c h 2" " ' 2) plastoquinones are bound to protein sites at
o
the PS II reaction centre. QA can only carry 
a  plastoquinone one electron but Qfi acts as a two electron gate
and accumulates a pair of electrons.
® (4) The electrons are transferred in pairs to a pool of unbound plastoquinones
(PQ)-
® (5) The reduction of a plastoquinone from the pool of free molecules is ac­
companied by protonation by utilizing two protons from the stroma to generate 
a fully reduced hydroquinone (PQH2).
® (6) From PQH2, electrons are transferred via a cytochrome b6/f complex to 
plastocyanin (PC), a 10.5 kdal protein with a single four co-ordinate copper 
atom.
® (7) Light absorbed at the P700 reaction centre accomplishes a second charge 
separation at PS I,
P700+ and FeS' (several iron-sulphur centres)
Plastocyanin acts to fill the electron hole created by this charge separation.
® (S) From FeS' the electron is transferred to soluble ferredoxin (Fd), an 11.6 
kdal iron-sulphur protein and then via ferredoxin NADP+ reductase (FP), to 
NADP+ to form NADPH.
® (9) The protons which have accumulated in the internal space of the 
thylakoid following PQH2 oxidation, can flow back to the stroma through ATP 
synthesizing complexes to generate ATP.
® (10) Under certain conditions a cyclic electron flow is possible by transfer of 
electrons from Fd back to the cytochrome b6/f complex. The process produces 
an alternate route for ATP formation and is operative when there is insufficient 
NADP+ to accept electrons from reduced ferredoxin. This condition exists when 
the ratio of NADPH to NADP+ is high.
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strom a
NADP +
2H +
S 0 ,H
Figure 1.3 A schematic of the various electron transport pathways 
involved in photosynthesis
A number of herbicides have been shown to interfere at different stages of this 
electron transport pathway across the two photosystems.
OH
© Herbicides acting at the acceptor site of 
photosystem I are believed to inhibit pho­
tosynthetic ferredoxin reduction (Trebst I Sulfo DSPD
s o aH
and Burpa, 1967; Ben-Amotz and Avion,
1972). Sulfo DSPD, introduced in 1967, is one such herbicide acting in this 
way.
© Compounds such as HgCl2 and KCN have had their herbicidal activity 
attributed to inhibition of the plastocyanin function, so blocking electron flow 
at photosystem I (Katoh, 1972; Trebst, 1963).
C H ,
\© Compounds such as DBMIB (dibromothymoquinone) inter- c u J L . B r
CH0' | [j
fere with the electron flow sequence between the oxidation
Br I! CHs
site of plastohydroquinone (PQH2) and plastocyanin. °
DBMIB
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This thesis however, deals with a class of compounds which are believed to in­
hibit photosynthesis at the reducing side of plastoquinone by interfering with 
electron transport between QA and QB.
Herbicides Interfering with Plastoquinone Reduction
Trypsination experiments revealed that treatment of isolated chloroplasts with 
the digestive enzyme trypsin, resulted in an inhibition of the photosynthetic 
process (Renger, 1976). From the results of these experiments, it has been 
inferred that electron transport from the primary plastoquinone acceptor QA, to 
the secondary plastoquinone 0B and on into the pool of free plastoquinones, is 
regulated by a proteinaceous component. This polypeptide simultaneously acts 
as a target for herbicide binding. Therefore, any discussion of the molecular 
mechanism of herbicide interaction with photosystem II must pay particular at­
tention to the structure of the reaction centre and especially the structure of the 
protein component.
The Architecture of Photosystem II
Using appropriate detergent treatments and separation procedures, a number of 
research groups have been able to isolate from cyanobacteria and higher plants, 
complexes that have retained oxygen evolving capacity (Ikeuchi et al., 1985; 
Satoh et al., 1985; Tang and Satoh, 1984). The preparations have been shown to 
contain a number of polypeptides that make up the core complex of PS II. At 
the present time this core complex is believed to consist of the following com­
ponents.
® Four major integral membrane-spanning polypeptide sub-units of molecular 
weight 44-51 kDal, 40-44 kDal and two components of 30-34 kDal. The two 
heavier subunits are referred to as CP-47 and CP-43 respectively (Camm and 
Green, 1980) while the two lighter subunits are known as the D-l and D-2 
proteins (Chua and Gilham, 1977; Delepelair, 1984).
| ® Two small protein components of molecular weight 7 and 2 kDal that are the
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location of the haem group of cytochrome b559 and a polypeptide of 4-5 kDal, 
the role of which is not clear (Webber et al., 1989).
® The reaction centre chlorophyll P680 and core antenna chlorophyll molecules.
® An iron atom 
® Pheophytin
® Two acceptor plastoquinones, QA and QB and a primary electron donor 
(specified in Figure 1.3 as Z), possibly also a plastoquinone molecule.
The protein responsible for herbicide binding has been identified through the
employ of photoaffinity labelling (Pfister et al, 1981). Chloroplasts were incu­
bated with the radiolabelled herbicide Atrazine which had been tagged with a
photoreactive azide group. Irradiating the chloroplasts with light causes the
azide group to react with the nearest receptive species . Analysis of the chloro­
plasts revealed the radiolabelled atrazine to be bound to the D-l protein. Pho­
toaffinity labelling experiments with other PS II inhibitors have given identical 
results, Diuron (Boschetti et al., 1985) and a triazinone (Oettmeier et al., 1984).
The so called 32kDal protein has been sequenced for several higher plant chlo­
roplasts, algae and cyanobacteria. The sequence has been found to be highly 
conserved, and in higher plants consists of 353 residues making up a hydropho­
bic protein with an approximate molecular weight of 39 kDal (Zurawski et al., 
1982). The protein has been much studied and molecular biology has revealed 
that it turns over rapidly with a half life in the thylakoid membrane of 6-12
hours (Mattoo and Edelman, 1987).
Hydropathy indexing studies of the protein according to the method of Kyte
and Doolittle (Kyte and Doolittle, 1982), suggested a structure containing five 
membrane spanning helices. The method of Kyte and Doolittle entails moving 
along the protein sequence residue by residue and summing the hydropathy in­
dices of all the amino acids in a six or seven residue window. These indices 
relate to the hydropathic nature of an amino acid. The hydropathy summations 
are plotted against the residue number and the resulting plot analysed. Regions 
of large positive hydropathy are believed to be indicative of membrane span-
Introduction 11
ning helices. Figure 1.4 reveals the folding of the protein based upon such a 
study (Trebst, 1986b). The model indicates the five helices believed to span the
membrane along with two shorter helices lying perpendicular to these five. 
These two short helices effectively “seek out” the surface of the membrane and 
are as such, often referred to as the “surface-seeking” helices.
Hydropathy studies have therefore provided important information about the 
architecture of PS II and consequently the herbicide binding niche. A break­
through however, has been made with the crystallization and subsequent X-ray 
structure determination of the photosynthetic reaction centre from the purple
bacterium Rhodopseudomonas viridis (Deisenhofer et al., 1985).
Figure 1.4 The folding of the amino acid sequence of the D-l (32 kDal) 
polypeptide subunit of photosystem II (Spinacia oleracea) based upon hy­
dropathy indexing. The residues are described by their one letter codes. The 
diagram clearly indicates the five transmembrane helices together with the 
two shorter helices running parallel to the membrane.
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The Purple Bacterium Photosynthetic Reaction Centre
Membrane proteins are embedded into the electrically insulating lipid bi-layers 
which make up the bulk of the membrane. There are great difficulties in han­
dling membrane proteins because of the amphipathic nature of their surface - 
hydrophobic where the protein is in contact with the alkyl chains of the lipids 
and hydrophilic where the protein enters the aqueous phase or encounters the 
polar head-groups of the lipids. As a result, membrane proteins are difficult to 
solubilize. To do so requires the addition of detergents which can form micelles 
around the hydrophobic parts of the membrane protein and so shield them from 
contact with the aqueous solvent (see Figure 1.5).
Figure 1.5 Extraction of proteins 
from their membranes requires the 
addition of detergents. The deter­
gent molecules form micelles 
around the hydrophobic por-
determent tions of the membrane pro­
teins, allowing them to be 
uPld solublized.
h y d ro p h ilic  
re g io n
h yd ro p h o b ic  
re g io n
In spite of the aforementioned difficulties, 1980 saw Johan Deisenhofer and co­
workers manage to crystallize the proteinaceous photosynthetic reaction centre 
from a photosynthetic bacterium, Rhodopseudomonas viridis. The crystals were 
subsequently submitted to an X-ray crystallographic structure determination 
and the final model refined to a resolution of 2.3A with an R-factor of 0.193 
(Deisenhofer and Michel, 1989).
The crystal structure of the bacterial reaction centre is depicted schematically in 
Figure 1.6 and as a computer graphics model in Plate 1.1. The reaction centre 
is revealed to be a complex of four protein subunits and 14 cofactors. The
detergent /
D w s a -
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protein subunits are called H (heavy), M (medium), L (light) and Cyt (cyto­
chrome). The core of the complex is formed by the subunits L and M and their 
associated cofactors - four bacteriochlorophyll-b molecules, two bacteriophytin- 
b molecules, one non-haem iron atom, two quinone molecules and one carote- 
noid molecule. Each of the subunits L and M contains five membrane spanning 
polypeptide helices.
The schematic view of the reaction centre in Figure 1.6 also displays the cur­
rent understanding of the function of the reaction centre (Deisenhofer and 
Michel, 1989). The special pair of chlorophylls at P, absorbs a photon from the 
light harvesting complexes in the membrane and places P in the excited state 
P*. From P*, an electron is transferred to the bacteriopheophytin (BPL) bound to 
the L subunit and then on to the bound plastoquinone Q . At this point the 
electron has crossed most of the membrane. From QA the electron moves to Q0.
Figure 1.6 A schematic representation of the bacterial photosynthetic 
reaction centre from Rhodopseudomonas viridis plus the associated cyto­
chrome. The Diagram also shows the light-driven electron flow. (In the 
plant system, for cytoplasma read stroma and for periplasma read inner 
thylakoid space.)
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Plate 1.1 A molecular graphics representation of the X-ray cryst- 
allographic structure of the photosynthetic reaction centre from Rhodo- 
pseudomonas viridis. The colouring of the subunits is as follows,
H - deep blue L - red M - purple Cyt - light blue 
The iron atom is surrounded by a yellow dot surface while the various 
co-factors are coloured yellow. The plastoquinone QB is coloured white.
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Qb can pick up two electrons and subsequently, two protons from the cyto-
plasma. In the QBH2 state it dissociates from the reaction centre, leaving its
binding site to be refilled from a pool of plastoquinones dissolved in the
membrane. Electrons and protons from QBH2 are transferred back through the 
membrane by the cytochrome b/Cj complex. The electrons are shuttled via a
soluble cytochrome c2, to the reaction centre cytochrome and then back to the 
special pair, P. The whole process is therefore a light driven cyclic electron
flow, the nett effect of which is the generation of a proton gradient across the 
membrane. This proton gradient is used to synthesize ATP.
The Qb binding site observed in the crystal structure of the reaction centre, is 
only partially occupied. However, the crystal structure does suggest a plausible
arrangement for the head of the plastoquinone molecule, although the exact 
position of the side chain remains undefined. A number of short distances
between the head of QB and the surrounding residues, which are indicative of 
hydrogen bonding interactions, are summarized in Figure 1.7 and Plate 1.2.
Inhibitors of the plant photosystem (o-phenanthroline and Terbutryn, see Fig­
ure 1.1) have been soaked into crystals of the bacterial photosynthetic reaction 
centre. Subsequent difference Fourier analyses have revealed these compounds 
bind to the QB binding site (Michel et al., 1986).
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Plate 1.2 A molecular graphics representation of the QB binding 
niche. QB is coloured green and is at the centre of the plate.
Figure 1.7 A schematic of the above plate showing the interactions 
between QB carbonyl oxygen atoms and residues of the binding niche - 
NH of glycine, H of Nc5l of histidine and OH of serine.
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Further Details of the Plant Reaction Centre
Inspections of the hydropathy index plots for the plant system and the X-ray 
crystallographic structure of the purple bacterium reaction centre, together with 
a comparison of the amino acid sequences of the plant and bacterium protein- 
aceous reaction centres (Figure 1.8), have revealed a striking structural similar­
ity between the plant D-l and bacterial L sub-units as well as between the D-2 
and M sub-units. The data obtained has led to the conclusion that the trans­
membrane folding of the plant D-l and D-2 proteins is basically the same as 
for the L and M subunits of the purple bacteria, especially with respect to the 
five transmembrane spanning helices (Deisenhofer et al., 1985; Trebst, 1986a).
The study of herbicide resistance in higher plants has released valuable infor­
mation about the architecture of herbicide binding sites. Triazine resistance has 
been intensively investigated (Erickson et al., 1984; Astier et ai, 1986; Johan- 
ningmeier, 1987). The molecular basis for this resistance has, in each case, been 
attributed to a change in the psbA gene which codes for for the QB protein. 
Several amino acid substitutions in the D-l protein have been reported: ser264 
(ala and gly), val219 (ile), phe^ (tyr), leu2?5 (phe) and ala^ (val). The positions 
of these residues are indicated in Figure 1.4 and are located on the stroma side 
of helices 4 and 5 of the D-l polypeptide. These residues are believed to be of 
functional significance in herbicide binding (Trebst and Draber, 1986). It 
should be noted from Figure 1.8, that in the region of the postulated binding 
area (D-l residues 219 - 275) ), the sequences and lengths of the polypeptide 
chain of the two proteins do vary significantly.
The Nature of Herbicide Binding
As previously stated, the mode of action of photosystem II herbicides is the 
blockage of electron transport between the two membrane bound plastoquinones 
Qa and Q0, so causing interference with the photosynthetic process. However, 
the details of the molecular mechanism of this inhibition are as yet, not 
completely understood.
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Figure 1.8 Alignment of D-l polypeptide and L-subuit of Rhodopseudo- 
monas viridis (Deisenhofer and Michel, 1989)
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Generally, three alternative mechanisms have been considered to be responsible
for blocking electron transfer from QA to QB (Renger, 1986):
9 Removal of the QB plastoquinone from its binding site as a direct result of 
replacement by an inhibitor molecule.
® Removal of the QB plastoquinone from its binding site indirectly, via
allosteric effects resulting from herbicide binding.
® Allosteric modification of the reaction co-ordinate of electron transfer be­
tween Qa and Qb. Shipman rationalized that the QB protein must stabilize QB in 
its semiquinone form since QB‘ is stable in a hydrophobic environment for
several seconds (Shipman, 1981). This stabilization could be effected by pro­
tonation of the protein, by the generation of a strong electric field across the 
protein or by relaxation of the protein conformation when QB is reduced. Hence 
inhibitor binding could effect the QA'QB ^ QAQB‘ equilibrium by interfering 
with the Qb protein stabilization of QB'.
Currently, the top two suggested mechanisms are widely accepted, with experi­
mental evidence supporting both (Velthuys, 1981; Renger et al., 1981). It may
be the case that both mechanisms can be realized, the particular mode of 
inhibition depending on the chemical nature of the herbicide molecule.
Further evidence suggests that the binding niche is an area consisting of several 
potential binding sites rather than a single binding pocket. This is suggested 
firstly by the fact that there are many different chemical classes interacting 
with the Qb protein and secondly, triazine resistant plants have been shown to 
remain sensitive to urea herbicides and vice-versa (Astier et al., 1984, Boschetti 
et al., 1985).
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STUDIES OF HERBICIDES ACTIVE VIA PHOTOSYSTEM IS
THERE follows a detailed account of the information provided in order to 
carry out the work of this thesis.
The Compounds
Schering Agrochemicals of Chesterford Park Research Station, supplied crystal­
line samples from two series of compounds believed to act as photosystem II in­
hibitors. A trend in herbicidal activity was present in both series of compounds.
The members of the first series of compounds are referred to throughout this 
thesis as SERIES I compounds and are shown below in Figure 1.9. The com­
pounds are all fairly rigid and have little conformational flexibility.
NC020771 NC021793
NC022444
Figure 1.9 The compounds of Series I
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The members of the second series of compounds are referred to as SERIES II 
compounds throughout this thesis and are displayed in Figure 1.10. It can be 
seen that there is more scope for conformational flexibility in this series of 
compounds.
Herbicidal Activities
Series I Compounds
In 1939, Robert Hill discovered that isolated chloroplasts evolved oxygen when 
illuminated in the presence of a suitable electron acceptor, such as ferricyanide. 
The “Hill reaction” can be written as,
NC020663 NC022966
Figure 1.2 The compounds of Series II
2H20 + Fe3*
illuminated
chloroplasts
* ,  _  2+
— O + 4H + Fe
•H 2
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The reaction demonstrated that oxygen evolution can occur without the reduc­
tion of C02< Artificial electron acceptors such as ferricyanide can substitute for 
C02. It also revealed that the primary event in photosynthesis is the light 
activated transfer of an electron from one substance to another whilst acting 
against a chemical-potential gradient.
The Hill reaction catalysed by isolated chloroplasts, can be measured by the 
evolution of oxygen with either an oxygen electrode or, less conveniently, a 
Warburg manometer. However, Schering Agrochemicals prefer to use the spec­
troscopic method in which the formation of ferrocyanide is measured by a 
change in the absorbance of light.
At Schering, the assay procedure for testing Hill reaction inhibitors consists of 
recording the above spectroscopic change in buffered suspensions of pea chlo­
roplasts treated with ferricyanide and suspected inhibitors. The assays are run at 
different inhibitor concentrations. Control experiments on compounds of known 
activity are also run. The results are expressed in terms of the concentration of 
the inhibitor at which 50% inhibition of the Hill reaction occurs (I50 values). 
Therefore, the lower the I value, the more active is the compound, since less 
of the herbicide is required to inhibit the Hill reaction.
Table 1.1 gives the I50 data for series I compounds. They are listed in order of 
increasing herbicidal activity.
cause a large variation in the compound's ability
to function as a herbicide. The main observations from the I5Q data are,
Table 1.1 reveals how a small structural change in 
one of the compounds of series I (a template of 
the series I compounds is shown opposite) can
N
• Moving a methyl group from the N1 to the N2 position (NC019664 and 
NC021793) causes the compound to lose all herbicidal activity. This is also ob-
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served in NC021032 which has the same structure as NC021793 except that a 
hydrogen atom is substituted for a methyl group at the N2 position (this 
compound was not included in this study). NC021032 also shows no inhibition 
of the Hill reaction at 100 ^M.
® Extending the length of the alkyl chain at the N1 position causes a decrease 
in the activity of the compound. This is observed in NC020771 and also 
NC01S969 and NC021031 where the alkyl chains are ethyl and n-butyl respec­
tively. All three compounds are less active than NC019664. (NC018969 and 
NC021032 were not included in this study).
© Changing the Cl substituent causes a variation in the herbicidal activity.
Table 1.1 Herbicidal activities of series I compounds
Compound Activity (I5Q / //M)
NC021793 0% at 100 juM
NC020771 0% at 100 fiM
NC022599 12% at 100 fiM
NC026825 31.0
NC022675 5.7
NC019664 4.1
NC022444 0.41
Series II Compounds
No I50 data was available for series II compounds*. Instead Schering supplied a 
set of screening data.
Prior to Hill reaction assays, potential herbicides are screened for activity by 
administering controlled doses to a variety of plants. Observations are made af­
ter a number of days and a score allocated to each compound where 0 = no 
damage to the plant, ie. the compound is inactive, and 100 = complete kill. Two 
sorts of tests are made,
* Judson (Judson and Rowson, 1989) reports an I 50value for NC024649 of 0,49//M
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® Pre-emergent tests - the compounds are thoroughly mixed with the soil prior 
to sowing the seeds and twenty one days later assessed for pre-emergent activ­
ity on the 0 to 100 scale.
© Post-emergent tests - the compounds are applied to young growing plants and 
after seven days assessed on the 0 to 100 scale.
In order to compare screening data with I50 data, results from screening trials 
on both series of compounds are given in Tables 1.3 to 1.6. A key to the data 
in the tables is given in Table 1.2.
Table 1.2
Key to Screening Data
Pisum sativum 
sinapis alba 
Linum usitatissimum 
Lolium sp.
Beta vulgaris 
Avena sativa 
Zea mays
pea
mustard
linseed
ryegrass 
sugarbeet 
cultivated oat 
maize
Screen mark Score Comments
0
1
2
3
4
5
6
7
8 
9
0
1 - 9
totally inactive
10 - 24 
25 - 34 
35 - 49 
50 - 64 
65 - 74 
75 - 84 
85 - 94 
>94 highly active
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Tabic 1.3 Pre-emergent tests for Series I compounds
Compound Dosage / kg ha-1 Pea Mustard Linseed Ryegrass Sugarbeet Oat Maize
NC021793 11.2 0 0 0 0 0 0
NC020771 11.2 0 2 0 0 0 0
NC022599 11.2 1 5 1 3 2 1
NC026S25 11.2 5 9 7 7 7 3
NCO22675 11.2 7 9 9 9 9 7
N CO19664 11.2 4 9 9 9 9 5
NC022444 11.2 7 9 9 9 9 7
Table 1.4 Post-emergent tests for Series I  compounds
Compound Dosage / kg ha'1 Pea Mustard Linseed Ryegrass Sugarbeet Oat Maize
NC021793 28 1 6 1 1 2 1
NC020771 28 0 0 0 0 0 0 - -
NC022599 28 0 1 0 0 0 0 - -
NC026825 28 0 3 0 1 0 0 - -
NC022675 0.7 0 4 0 1 3 0 - -
" 28 1 7 3 5 6 4 - -
NC019664 0.7 3 9 7 2 1 3 - -
- 28 1 8 4 2 1 2 - -
NC022444 0.7 1 9 4 7 S 7 - -
" 28 4 9 9 9 9 9 - -
Table 1.5 Pre-emergent tests for Series II compounds
Compound Dosage / kg ha'1 Pea Mustard Linseed Ryegrass Sugarbeet Oat Maize
NC020663 11.2 0 0 0 0 0 0
NC022966 56.0 0 0 0 0 - - 0 0
NC024649 11.2 6 9 9 9 - - 8 7
■ 56.0 8 9 9 9 * - 9 7
NC024763 56.0 0 5 3 2 - - 3 0
NC024582 11.2 1 7 4 1 - - 0 3
tt 56.0 2 7 4 - - 6 4
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Table 1.6 Post-emergent tests for Series II compounds
Compound Dosage / kg ha'1 Pea Mustard Linseed Ryegrass Sugarbeet Oat Maize
NC020663 2  8 0 1 0 0 0 0
NC022966 11.2  1 1 4 0 2 0
NC024649 0.7 2 9 4 4 9 3
28  4 9 6 7 9 7
11.2  7 9 9 9 9 9
NC024763 11.2  1 1 2 0 3 0
NC024582 11.2  1 2 1 2 0 0
From the above screening data, a trend in herbicidal activity amongst the 
compounds of series II was formulated. This is shown in Table 1.7. It should be 
noted that the trend is not a gradual one but that compound NC024649 is much 
more active than any of the other compounds in series II. The rest have little or 
no activity.
Table 1.7 Trend in activity of series II compounds
Compound Activity
NC020663 Increasing
NC022966 NC024763 NC024582 Activity
NC024649 *
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M E T H O D  OF I N V E S T I G A T I O N
THE PLAN for this work was to gain good structural data for each of the 
compounds investigated in order to complete a detailed molecular modelling 
study, with the aim of increasing the understanding of photosystem II herbi­
cides. The structure investigation tools to be used were X-ray crystallography 
and NMR spectroscopy. This thesis is therefore laid out as follows.
e Chapter 2 details the X-ray crystallographic studies of each structure deter­
mined. The structure of each compound is discussed in turn and a comparison 
of the structural data made at the end of the chapter. The observed and 
calculated structure factors for each compound have been included on micro­
fiche at the back of the thesis.
9 Chapter 3 presents the results of the NMR investigation of series II com­
pounds. Once again, each compound is discussed separately and the conclusions 
drawn together at the end of the chapter.
® Chapter 4 gives an account of the molecular modelling studies of all the com­
pounds of both series I and II.
Each of these chapters commences with an introductory background section 
giving a flavour of the particular technique used.
© Finally, Chapter 5 draws the three threads of these experimental chapters 
together and discusses their findings.
2
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INTRODUCTION
PECIFIC data-collection, structure determination and refinement details for 
the compounds investigated by X-ray crystallography are given later in the 
chapter. The results are represented in a tabular form for ease of cross 
reference. By way of an introduction, there follows a short summary of the X- 
ray crystallographic structure determination method. The account includes ref­
erences to computer software used in this work (Frenz, 1983). This is followed 
by an outline of the strategy followed for each of the compounds studied.
THE DETERMINATION OF MOLECULAR STRUCTURE BY 
X-RAY CRYSTALLOGRAPHY
Determination of the Unit Cell
THE FIRST TASK to be tackled in crystallography is to determine the unit cell 
or simplest repeating structural unit of a crystal. Traditional photographic tech­
niques may be the method of superiority but in a busy laboratory with a large 
number of compounds to study, the method of choice is to use a four-circle 
diffractometer with an automatic routine to scan and center reflections eg. 
SEARCH in the Enraf Nonius package. From a given starting point, defined by 
the Eulerian angles theta, chi and phi, SEARCH scans through reciprocal space 
in a systematic manner locating "observable” reflections. A peak/background 
discrimination algorithm provides sensitivity and adapts to actual background 
intensity. Once a reflection has been located its center of gravity is determined. 
This is performed using a system of two slits in front of the detector at + and - 
45° to the horizontal. 26 scans are made through the reflection at both slit 
settings, the reflection profiles are analysed and offsets from the centre of 
gravity of the reflection, calculated. Up to 25 reflections may be located, 
searching different areas of reciprocal space by stopping the search and recom­
mencing at a different starting point. When a sufficient number of reflections 
have been found, an automatic reflection-centering routine, SETANG, is em­
ployed to ensure accurate centering.
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Once these reflections have been measured and centered, an indexing proce­
dure, INDEX, is used to calculate a set of cell parameters, a corresponding ori­
entation matrix and the indices of the measured reflections. The program works 
in the following way.
In x y z co-ordinates, a set of vectors (V) is calculated which contains the 
scattering vectors (R.) from the measured reflections and the sum and differ­
ence vectors (Ri+j) of all combinations of pairs of scattering vectors. From this 
set (V) three vectors are selected;
- the shortest vector in the set (V)
- the shortest vector in the set (V) which is most perpendicular to Rj
R3 - the shortest vector in the set (V) which is most perpendicular to the
plane passing through Rx and R^
Checks are made to ensure the reflections are not coplanar and the resultant 
preliminary orientation matrix is used to generate preliminary indices. These are 
often fractional and so are multiplied up by their lowest common denominator 
and rounded off to the nearest integer. The resulting cell is normalized so that 
a<b<c and a, j3 and y are all >90° in order to meet with the conditions for unit 
cell transformations given in the International Tables (Henry and Lonsdale, 
1969). The cell is then printed along with the Niggli Matrix (Niggli, 1928; 
Mighell and Rogers, 1980). This allows for choosing of the correct Bravais 
lattice from tables; performed conveniently on the computer using a utility 
program called TRACER.
Once the lattice type is known, the accuracy of the unit cell can be improved 
by collecting a set of reflections at higher 0 values and substituting these into 
the SETANG procedure. This generally gives a much improved cell with lower 
standard deviations and so is used for the full data collection. The angular 
range chosen for this high angle data collection is usually a matter of compro­
mise. Reflections at very high 0 angles (20° to 25° for Mo radiation) are best 
because at this angle the ax and a2 components of the X-ray radiation can be
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resolved. However, at such high angle most reflections are too weak to be of 
use. At lower 6 angles (3° to 5° for Mo), while the reflections are stronger, 
there is the inherent problem of high background radiation. Therefore, choosing
a middle range for this data collection (13° to 15° for Mo) has the advantage 
that the reflections are stili strong and the choice of a small angular range 
maintains a minimum spread in the radiation wavelength.
Data Collection and Processing
The amount of data required for collection can be reduced by taking into
account the symmetry of the lattice. A number of parameters need to be
considered in collecting the diffraction data eg. the angular range; the spread of
h, k and 1; the crystal’s mechanical stability (a small number of reflections are 
usually monitored to check for movement of the ciystal); the uniform intensity
of the X-ray beam and crystal degradation (monitored by repeatedly measuring 
the intensity of a chosen reflection); the maximum speed for scanning a 
reflection and the maximum amount of time spent in measuring one. Once 
collected, a number of corrections must be applied to the data.
A geometric correction (a combination of Lorentz and polarization effects) is a 
function of W and respectively takes into account both the time the ciystal was 
in a position to diffract that particular beam and the effects of polarization of 
the X-rays when they are scattered by electrons.
An absorption correction takes into account the different path lengths through 
the crystal of individual reflections and the differing diminution in intensity 
resulting from absorption of X-rays because of this. Molybdenum radiation has 
the advantage over copper radiation in this respect, in that the absorption of X- 
rays by the diffracting crystal is less in the case of molybdenum radiation.
However, one method of correcting for absorption is to choose reflections 
whose normal to the diffracting plane is closely parallel to the detection plane
of the instrument, ie. reflections with a % angle very close to 90°. The intensities
of the reflections are then measured as varies from 0° to 360° (by rotating
X-Ray Crystallography 32
around <p), so monitoring the reflection at different path lengths through the 
crystal. From these data, transmission factors relative to the maximum intensity 
of the reflection can be found and a correction factor calculated (North et al, 
1968). A deficiency of the method however, is that only one orientation of the 
crystal can be presented to the X-ray beam and so the correction does not take 
into account the overall shape of the crystal. The correction is therefore 
referred to as a semi-empirical one.
A general expression for the X-ray intensity on utilizing the above corrections 
is;
I = IC|F|2(Lp)(Abs) (2.1)
where (Lp) is an abbreviation for the aforementioned geometric factors, (Abs) 
is the absorption factor, K is a scale factor and |F|2 represents the amplitude of 
the scattered wave.
A correction for crystal decay and/or variation in beam intensity, may be ap­
plied by examination of a reflection chosen to monitor the intensity of the X- 
ray beam. In the Enraf-Nonius system this examination is carried out using one 
of the utility programs.
Spacegroup Determination
From a knowledge of the lattice type and an examination of the collected re­
flections, looking for groups which are systematically weak, (or by taking pho­
tographs) the probable spacegroup(s) can be determined.
The Derivation of a Trial Structure 
The Phase Problem
The electron density at a point X, Y, Z in a unit cell of volume Vc is given by; 
p(XYZ) = 1 / Vc 2 2 2  | F | cos[ 2n (hX  + kY + \Z ) - a ]  (2.2)
all h,k,l
The only information that is not known or cannot be obtained by experiment is
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a, the structure factor phase angle. This is the phase problem and it is only by 
solving it that a structure can be determined.
Patterson Heavy Atom Method
The basis of the Patterson method is very simple, it overcomes the phase prob­
lem by simply ignoring it. A Fourier synthesis can be generated from only the 
indices and phase independent |F|2 values for each reflection. The so called 
Patterson function is;
p(UVW) = 1 / V 2 2 2  jF|2 cos 2tt ( hU + kV + \W) (2.3)
all h,k,l
Peaks in the Patterson map represent the length and orientation of every inter­
atomic vector in the structure (U, V and W are used rather than X, Y and Z be­
cause the positions in the map relate to electron density vectors rather than 
atomic positions in the electron density map).
In the heavy atom method, one or a few atoms in the structure have an atomic 
number considerably greater than those of the other atoms present. This invari­
ably means that the phase angle of a reflection will seldom be far from that 
contribution to the phase made by the heavy atom alone. If a heavy atom can 
be located by analysis of the Patterson map and therefore its atomic position 
found, the assumption is made that the scattering from that atom dominates the 
diffraction pattern. Consequently the phase angle for each beam diffracted by 
the whole structure is approximately that diffracted by the heavy atom alone. 
The first trial structure is phased on just the heavy atom and subsequent 
electron density syntheses hopefully generate the rest of the molecule.
Direct Methods
“Direct methods” is an analytical technique which attempts to derive an ap­
proximate set of phases from which a first approximation to the electron den­
sity map can be calculated and a trial structure so deduced. It is often employed 
in the absence of a heavy atom. In determining a set of structure factor phases, 
“direct methods” makes use of the following assumptions.
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® The electron density must always be near zero, or at atomic positions, a 
positive peak; the concept of negative electron density holds no reality. This 
allows relationships to be determined amongst the phases of different reflec­
tions. For three strong reflections it can be shown statistically that one relation­
ship is,
s (hp kj, Q s (h2 ,1c,, 12) «  s (hj+h^ kfolc,, 12+12) (2.4)
s = sign of
This expression may be interpreted as follows. For a given reflection (eg. of 
Miller indices 2 3 5), if two more reflections can be found, the summation of 
whose indices is equal to that of the first reflection (in the above example, they 
may be the reflections 12 4 and 1 1 1), then the phase of the first reflection is 
related to the phases of the other two (in the centrosymmetric case this involves 
a simple algebraic combination of the signs of the two reflections). The sign 
is used rather than because the relationship expresses a statistical probability
rather than an exact equation.
® The molecule is made up of discrete atoms centered at individual points.
® The spacegroup constrains the structure factors of certain reflections to be 
equal.
® For centrosymmetric structures the phase angle is 0° or 180°. Therefore, 
cosa = ±1 and F = + ]F| or-|F|.
Generally, the steps in the determination of a structure by “direct methods”
consist of,
1. The structure factor |F|'s are first normalized to give |E|'s ie. the structure 
factors are modified to remove the fall off in the individual atomic scattering
factors (f) with increasing scattering angle 0. This eliminates atomic thermal vi­
bration effects and gives discrete atoms with electron density concentrated at a 
point. These E values are then listed in decreasing order of magnitude and the 
top 10% or so, selected for phase determination.
2. From this set of high E reflections, groups are picked that obey the above
"triple product" relationship,
E(hv kj, lj) E(h2, k2, I2) *  Eflij+hy kj+ky lj+y  (2.5)
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3. Three origin defining reflections are selected and given an initial choice of 
signs (for the centrosymmetric case). Generally, these reflections are chosen ac­
cording to the following criterion,
® The origin reflections must be different with respect to the evenness or 
oddness of their individual indices (h, k and 1 must not all be even).
® The reflections are also chosen so that each is involved in as many "triple 
product" relationships as possible.
® None of the origin reflections may be related to one another through a 
"triple product" relationship.
4. A set of signs or phases for as many E values as possible is developed using 
the above "triple products" (S2 relationship) and probability formulae. In cen­
trosymmetric cases, these formulae relate the probability of the phase of a 
given reflection being + or -. A further relationship in centrosymmetric struc­
tures is also used to help deduce phases (Sj relationship). It entertains that the 
phase of a reflection of the type E(2h,2k,21) is probably positive if the 
reflection E(h,k,l) is strong.
5. The E-maps are calculated and a trial structure is selected from the peaks in 
a map.
Refinement of a Trial Structure
Once an approximate structure has been deduced, refinement of the structure 
can commence. In this process the atomic parameters are varied systematically 
in order to give the best possible agreement of the observed and calculated 
structure factor amplitudes.
If A j F| is this difference between observed and calculated structure factor am­
plitudes ( |FJ - |FJ ) and w(hkl) is a weighting factor given to the experimental 
amplitudes, the method of least squares refinement states that it is the term Q, 
the weighted sum of the squares, that must be minimized, where Q is given by,
Q = 2  w(hkl) { A [ F(hkl) | }2 (2.6)
all hkl
Minimization involves setting the derivative of Q with respect to each parame­
ter, equal to zero. These parameters within |FJ which are varied are the atomic
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positional parameters (r, y and z) and the atomic vibrational parameters (tem­
perature factors). The temperature factors either describe the vibration of an 
atom spherically (isotropic refinement, one parameter) or as an ellipsoid (ani­
sotropic refinement, six parameters). Therefore, if there are p parameters then
there are p independent simultaneous equations to solve. However, in practice 
the number of reflections measured is approximately 5-10 times the number of 
parameters to be determined.
Because the above simultaneous equations contain trignometrical and exponen­
tial functions they are not linear and so cannot be treated by linear least
squares. In order to use a linear least squares approach, the trial structure must
be used to derive a set of linear equations in which the variables are the shifts
from the trial parameters rather than the parameters themselves. Therefore, the 
validity of such an approach depends upon the closeness of the trial structure to 
the correct structure.
GENERAL STRATEGY FOR THE DATA COLLECTION, 
STRUCTURE DETERMINATION AND REFINEMENT
CELL determination and data collection were carried out for a suitable crystal 
on an Enraf Nonius CAD4 four-circle diffractometer using graphite monochro- 
mated Mo Ka radiation (1=0.71069A). A suitable crystal was chosen as one that 
was of sufficient size to easily mount upon a glass fibre, and not one that was 
so big as to present absorption problems or difficulties relating to the uniform­
ity of the X-ray beam. A set of 25 reflections was collected over a selected 6 
range to determine the unit cell.
For the data collection an co-28 scan over the given 6 range was employed 
(maximum scan speed =* 3.3° min'1; a maximum of 90 seconds for weak reflec­
tions). In order to save time the size of the reflection data set collected was 
reduced according to the symmetry of the lattice. One reflection was measured 
every hour to monitor the X-ray beam intensity and crystal decay. Mechanical
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stability was checked by measuring four orientation control reflections eveiy 
200 data. If these reflections deviated by more than a predetermined amount 
(0.08°) from their calculated positions, the cell was re-oriented by recentering
all 25 reflections and recalculating a new unit cell.
Once collected, the data set was examined over a suitable angular range for re­
flections with a %-angle close to 90°. If any were encountered with sufficiently 
strong intensities, they were included in a f  data collection for use in an
empirical absorption correction.
Once any xp data had been collected, the entire dataset was submitted to a geo­
metric correction (a combination of Lorentz and polarization corrections). Next, 
the intensity monitoring reflection was examined for any significant loss or gain 
in intensity of the diffracted X-ray beam. (For none of the following structures 
was a correction deemed necessary, but it is possible to introduce a correction 
to the measured data at this point.) Following this, an empirical absorption cor­
rection was applied if any xp data had been collected. From an analysis of the
data, the space group was selected and data reduction was finalized by remov­
ing any symmetry equivalent reflections or systematic absences.
The structure was determined by Patterson techniques or by one of the direct 
methods programs MULTAN (Main et al, 1978) or within the package SHELXS 
(Sheldrick et al, 1985). Any atoms not evident in the calculated E-map were 
found in subsequent Fourier and difference Fourier syntheses. The structure 
was refined isotropically with hydrogen atoms generally at calculated positions 
(dH=1.0A). The DIFABS pseudo empirical absorption correction was applied in 
some cases (Walker and Stuart, 1983) and further isotropic refinement carried 
out. The structure was then submitted to anisotropic full-matrix least squares 
refinement.
At this stage the selection of an appropriate weighting scheme was investigated. 
Of a wide range of weighting schemes, two were found to be most effective in 
these studies:
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Scheme 1 Non Poisson Contribution 
w = l/ Y {o 2(I) + p.|FJ2}
Scheme 2 (Killean and Lawrence, 1969)
n- = 1 / { (Fd)= + ( pwt.|FJ )2 + qwt }
where, Fd = V i |Fo|2 + 2.|Fo|.Fs} - |FJ , Fs represents the standard devia­
tions of |F | and p, pwt and qwt are appropriately chosen constants.
The criterion for the best weighting scheme was to produce the greatest ap­
proximation to a normal distribution in the weighted differences of the calcu­
lated and observed structure factors. This was investigated using the program 
ANALV (Abrahams, 1974).
Finally, after a weighting scheme had been chosen, the structure was submitted 
to more cycles of anisotropic least squares until both the R factor and shifts 
converged.
All calculations were made using the Structure Determination Package (SDP) 
Plus (Frenz, 1983).
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Crystallographic Structure of NC021793
Crystallographic data and information relating to the so
lution of the structure of NC021793 are given in 
Table 2.1. The structure of the molecule is depicted 
in Figure 2.1. The positional and thermal parameters
and the bond distances and angles are given in Tables 2.2 and 2.3.
The following points are worth mentioning:
® The structure of the compound shows two molecules in the asymmetric unit.
® Peaks at sensible positions for the hydrogen atoms attached to both amine 
nitrogen atoms N5A and N5B were located in a difference Fourier map. The 
atoms sit at positions which are close to the plane passing through the 
aromatic ring system. This results in a near planar geometry around the two 
nitrogen atoms. The hydrogen atoms were included in the atom list at these 
positions but were not included in the refinement process because doing so 
resulted in unsatisfactory shortened N-H bonds (=0.8A).
® The temperature factors on the atoms C8A and C9A are noticeably high. 
This would appear to be due due to thermal motion rather than any disorder 
in the structure since no significant peaks in a difference Fourier map, in 
the vicinity of these atoms, were observed.
® Short intermolecular distances between the carbonyl oxygens and peptide 
nitrogens (nitrogen atoms immediately adjacent to the carbonyl group) of 
adjacent molecules (within same asymmetric unit) give evidence of hydrogen 
bonding holding molecules together as weakly associated dimers.
OIB - N4A 2.863A OlA - N4B 2.867A
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Table 2.1 Crystallographic Information for NC021793
NC021793
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKor)
Crystal size 
F(000)
Ci0H15N5O
221.61
0.81cm'1
0.25,0.20,0.20mm
472
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c 
a
P
y
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<0<15°
Triclinic
9.899(3)A
11.769(4)A
11.854(3)A
112.41(2)°
107.34(2)°
95.79(3)°
1182(2) A3
1.242gcm‘1
4
1°<0<26° 
0<h<12 
-14<k<14 
-14<1< 14 
128 hours 
400 
-0 .8 %  
None
Number of reflections 4919
collected
xp scan correction Yes
minimum 0.873
maximum 0.998
average 0.927
Number of 3cr(I) reflections 2173 
after data reduction and 
used in least squares 
Spacegroup PI
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.198
convergence 
DIFABS Absorption Yes
correction
minimum 0.334
maximum 1.651
average 0.956
R factor convergence 0.108
Anisotropic R factor 0.055
convergence 
Weighted R factor 0.063
Estimated standard 1.056
deviation 
Weighting scheme 2
pwt 0.02
qwt 2.0
Largest peak in 0.2eA'3
difference Fourier
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Table 2.2 Final positional and thermal parameters with esd’s in parentheses and Beq thermal parameters (A2). (The Btq values are 
calculated according to the equation 4/3 2 a j^  )*
Atom X y z U (l,l) U(2,2) U(3,3) U (l,2) U(l,3) U(2,3)
O lA 0.0417(3) 0.7368(2) 0.4891(2) 4.76(7) 0.062(1) 0.057(1) 0.053(1) -0.005(1) 0.027(1) 0.016(1)
N 1A -0.3396(4) 0.4150(3) 0.3082(3) 4.36(9) 0.052(2) 0.056(2) 0.046(1) 0.004(2) 0.009(1) 0.020(1)
N2A -0.3225(4) 0.4280(3) 0.4320(3) 4.32(9) 0.053(2) 0.052(2) 0.049(1) 0.001(1) 0.009(1) 0.022(1)
N3A -0.1697(3) 0.5653(3) 0.6553(3) 4.09(8) 0.049(2) 0.051(2) 0.052(1) 0.009(1) 0.014(1) 0.023(1)
N4A 0.0129(3) 0.7185(3) 0.6671(3) 3.53(8) 0.043(2) 0.040(1) 0.045(1) 0.009(1) 0.016(1) 0.013(1)
N5A -0.2194(4) 0.5244(3) 0.2218(3) 5.4(1) 0.068(2) 0.074(2) 0.052(2) -0.006(2) 0.020(1) 0.023(1)
C IA -0.2358(4) 0.5065(3) 0.3238(3) 3.58(9) 0.044(2) 0.044(2) 0.051(2) 0.011(2) 0.020(1) 0.022(1)
C 2A -0.2111(4) 0.5249(3) 0.5229(3) 3.65(9) 0.040(2) 0.041(2) 0.051(2) 0.010(2) 0.008(1) 0.019(1)
C3A -0.0578(4) 0.6629(3) 0.7226(3) 3.6(1) 0.043(2) 0.047(2) 0.051(2) 0.018(2) 0.018(1) 0.021(1)
C4A -0.0270(4) 0.6815(3) 0.5323(3) 3.6(1) 0.042(2) 0.043(2) 0.047(2) 0.013(2) 0.017(1) 0.015(1)
C5A -0.1504(4) 0.5784(3) 0.4596(3) 3.32(9) 0.039(2) 0.041(2) 0.048(2) 0.014(2) 0.017(1) 0.019(1)
C7A -0.0127(4) 0.7250(4) 0.8711(4) 4.2(1) 0.055(2) 0.056(2) 0.047(2) 0.016(2) 0.019(2) 0.019(1)
CSA -0.0470(7) 0.6296(5) 0.9198(4) 9.0(2) 0.147(4) 0.110(3) 0.060(2) -0.036(3) 0.032(2) 0.035(2)
C9A -0.0992(7) 0.8230(6) 0.9025(5) 10.8(2) 0.157(4) 0.176(5) 0.065(3) 0.117(3) 0.040(3) 0.022(3)
C10A 0.1479(5) 0.7899(5) 0.9407(4) 6.4(1) 0.073(3) 0.103(3) 0.048(2) -0.003(3) 0.006(2) 0.033(2)
C 1 1 A -0.4219(5) 0.3427(4) 0.4491(4) 6.4(1) 0.080(3) 0.077(2) 0.072(2) -0.018(2) 0.012(2) 0.038(2)
H4A 0.096 0.787 0.725
H A 5A 0.305 0.527 0.859
HA5B 0.859 0.582 0.221
HA SA 0.009 0.567 0.899
HA8B -0.022 0.669 1.012
H A 8C -0.147 0.587 0.878
HA9A -0.079 0.884 0.872
HA9B -0.202 0.782 0.861
HA9C -0.076 0.864 0.995
H A 10A 0.203 0.727 0.920
HA 10B 0.172 0.851 0.912
H A 10 C 0.170 0.828 1.032
H A 11A -0.397 0.363 0.539
H A 11B -0.519 0.349 0.413
H A 11C -0.416 0.258 0.403
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Table 2,2 contd.
Atom a: y z U (l.l) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
O IB 0.2559(3) 0.9397(3) 0.7923(2) 5.50(8) 0.076(2) 0.067(1) 0.052(1) -0.015(1) 0.014(1) 0.027(1)
N IB 0.5309(3) 1.3254(3) 0.9603(3) 4.03(8) 0.051(2) 0.053(2) 0.045(1) 0.009(1) 0.017(1) 0.018(1)
N2B 0.5028(3) 1.3112(3) 0.8340(3) 3.75(8) 0.049(2) 0.044(1) 0.048(1) 0.013(1) 0.019(1) 0.017(1)
N3B 0.3716(3) 1.1519(3) 0.6133(3) 3.43(8) 0.038(1) 0.048(1) 0.047(1) 0.018(1) 0.019(1) 0.019(1)
N4B 0.2524(3) 0.9668(3) 0.6107(3) 3.52(8) 0.038(2) 0.048(2) 0.042(1) 0.007(1) 0.014(1) 0.014(1)
N5B 0.4576(4) 1.1976(3) 1.0541(3) 5.6(1) 0.078(2) 0.074(2) 0.044(1) -0.011(2) 0.012(1) 0.023(1)
C 1B 0.4589(4) 1.2185(3) 0.9498(3) 3.7(1) 0.042(2) 0.051(2) 0.046(2) 0.009(2) 0.016(1) 0.020(1)
C2B 0.4172(4) 1.1962(3) 0.7466(3) 3.23(9) 0.030(2) 0.043(2) 0.048(2) 0.016(1) 0.017(1) 0.015(1)
C3B 0.2899(4) 1.0358(3) 0.5492(3) 3.16(9) 0.029(2) 0.049(2) 0.049(2) 0.018(1) 0.020(1) 0.022(1)
C4B 0.2967(4) 1.0079(3) 0.7463(3) 3.64(9) 0.038(2) 0.052(2) 0.048(2) 0.007(2) 0.016(1) 0.022(1)
C5B 0.3852(4) 1.1326(3) 0.8150(3) 3.28(9) 0.034(2) 0.046(2) 0.041(1) 0.006(2) 0.014(1) 0.016(1)
C7B 0.2297(4) 0.9733(3) 0.4004(3) 3.43(9) 0.039(2) 0.049(2) 0.042(2) 0.015(2) 0.016(1) 0.018(1)
C8B 0.3040(5) 1.0515(4) 0.3502(4) 5.7(1) 0.082(3) 0.073(3) 0.055(2) 0.005(2) 0.025(2) 0.026(2)
C9B 0.0657(4) 0.9629(4) 0.3521(4) 4.9(1) 0.047(2) 0.077(2) 0.055(2) 0.030(2) 0.014(2) 0.023(2)
C10B 0.2562(4) 0.8392(4) 0.3486(4) 4.5(1) 0.060(2) 0.061(2) 0.052(2) 0.030(2) 0.026(2) 0.017(2)
C 11B 0.5706(5) 1.4103(4) 0.8109(4) 5.0(1) 0.077(3) 0.046(2) 0.071(2) 0.011(2) 0.033(2) 0.025(2)
H4B 0.191 0.884 0.556
H B5A 0.527 0.250 0.139
HB5B 0.582 0.889 0.943
HB8A 0.407 1.057 0.381
HB8B 0.267 1.013 0.258
HB8C 0.289 1.134 0.382
HB9A 0.020 0.914 0.383
HB9B 0.049 1.046 0.383
HB9C 0.027 0.925 0.259
H B10A 0.358 0.845 0.379
HB10B 0.210 0.790 0.380
HB1QC 0.217 0.801 0.256
H B 11A 0.539 1.386 0.720
H B 11B 0.542 1.486 0.852
H B 11C 0.673 1.425 0.847
* The hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -Tjx1 { h V 2 U ( l, l)  +  kV 2U (2,2) + l2c*2U(3,3) + 2hka*b*U(l,2) + 2 h laV U (l,3) + 2klbVU (2,3)} ]
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Table 2.3 Bond lengths/A and bond angles/( °) with esd’s in parentheses
Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance
A  B A  B
O l C4 1.233(6) 1.227(6) N5 C l 1.356(6) 1.354(6)
N1 N2 1.373(5) 1.379(5) C l C5 1.425(4) 1.426(4)
N1 C l 1.327(5) 1.324(5) C2 C5 1.368(7) 1.374(6)
N2 C2 1.334(4) 1.342(4) C3 C7 1.522(5) 1.519(5)
N2 C l l 1.446(7) 1.442(6) C4 C5 1.408(4) 1.410(5)
N3 C2 1.367(5) 1.369(4) C7 C 8 1.499(8) 1.512(7)
N3 C3 1.304(4) 1.311(4) C7 C9 1.506(9) 1.527(6)
N4 C3 1.365(6) 1.371(6) C7 CIO 1.512(6) 1.542(6)
N4 C4 1.400(5) 1.399(5)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
A B A B
N2 N l C l 105.8(3) 106.1(2) N4 C3 C7 118.3(3) 117.2(3)
N1 N2 C2 111.4(4) 110.9(3) O l C4 N4 121.3(3) 120.9(3)
N1 N2 C l l 119.6(3) 120.1(2) O l C4 C5 127.2(3) 127.7(3)
C2 N2 C l l 129.0(4) 128.9(3) N4 C4 C5 111.4(4) 111.4(4)
C3 N3 C2 113.3(4) 113.5(4) C l C5 C2 105.4(3) 105.2(3)
C4 N4 C3 124.9(3) 125.6(3) C l C5 C4 134.7(4) 135.1(4)
N1 C l N5 1228(3) 123.5(3) C2 C5 C4 119.9(3) 119.7(3)
N l C l C5 109.7(4) 110.0(4) C3 C7 C8 110.9(3) 109.8(3)
N5 C l C5 127.5(3) 126.5(4) C3 C7 C9 106.5(4) 108.6(3)
N2 C2 N3 125.5(4) 125.3(4) C3 C7 CIO 1126(4) 110.2(3)
N2 C2 C5 107.7(3) 107.8(3) C8 C7 C9 109.6(5) 110.1(4)
N3 C2 C5 126.7(3) 126.9(3) C8 C7 CIO 108.5(4) 109.1(4)
N3 C3 N4 123.7(3) 1229(3) C9 C7 CIO 108.7(4) 109.0(3)
N3 C3 C7 117.8(4) 119.9(4)
NSS
Figure 2.1 ORTEP diagram of NC021793 with ellipsoids at 50% probability
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Crystallographic Structure of NC020771
Crystallographic data and information relating to the 
solution of the structure of NC020771 are given in 
Table 2.5. The structure of the molecule is de­
picted in Figure 2.2. The positional and thermal 
parameters and the bond distances and angles are given in Tables 2.6 and 2.7.
The following points were noted:
® A difference Fourier revealed that the structure of the compound contained 
one water of crystallization for each molecule. It also located the positions of 
the hydrogen atoms in this water molecule and those attached to the amine 
nitrogen N5. These four hydrogen atoms were subsequently included in the 
least squares refinement. The water molecule revealed itself to be involved in 
an intricate network of hydrogen bonding. This network is depicted in 
Figure 2.3 and the geometry described in Table 2.4.
© Further hydrogen bonding interactions exist between the carbonyl group oxy­
gen and peptide hydrogen of adjacent molecules. The carbon - nitrogen 
distance Ol - N41 is 2.819A.
Table 2.4 Geometry of the water hydrogen bonding network.
Distance / A Angle / ( ° )
N22 H2A 1.96(3) 02 H2A N22 163(3)
02 H5B1 2.00(2) 02 H2B N33 161(2)
N33 H2B 2.16(2) 02 H5B1 N51 160(2)
1 -x,-y,-z ; 2 x,V2 -y, Vz +2 ;  3 Vi +>', Vz-z
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Table 2.5 Crystallographic Information for NC020771
NC020771
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
/<(MoKa)
Crystal size 
F(000)
C 12H 19N 5 ° - H 2 °
267.33
0.80cm’1
0.40,0.40,0.40mm
576
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13° <0 < 15°
Monoclinic
11.454(1)A
11.123(1)A
11.854(1)A
99.96(1)°
1487.7(5)A3
1.194gcm’1
4
1°<0<26° 
0<h<14 
0<k<13 
-14<1< 14 
59 hours 
002 
- 0 .6%  
None
Number of reflections 3232 
collected
t/> scan correction None
Number of 3a(I) reflections 2114 
after data reduction and 
used in least squares 
Spacegroup P2/C
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.120
convergence 
DIFABS Absorption None
correction 
Anisotropic R factor 0.045
convergence 
Weighted R factor 0.057
Estimated standard 1.348
deviation 
Weighting scheme 2
pwt 0.02
qwt 2.0
Largest peak in 0.2eA’3
difference Fourier
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Table 2.6 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The Beq values 
are calculated according to the equation 4/3 2 ^  )*
Atom X y z Bc U(l,l) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
O l 0.1017(1) 0.1035(1) 0.4973(1) 4.31(3) 0.0527(8) 0.0598(8) 0.0464(7) -0.0150(7) -0.0051(6) 0.0133(7)
N l 0.4111(1) 0.2152(2) 0.7380(1) 3.44(3) 0.0368(7) 0.0474(8) 0.0470(S) -0.0105(7) 0.0085(7) 0.0025(8)
N2 0.4011(1) 0.1210(2) 0.8134(1) 3.51(3) 0.0396(8) 0.0462(9) 0.0460(8) -0.0062(7) 0.0032(7) 0.0042(8)
N3 0.2619(1) -0.0400(1) 0.8070(1) 3.17(3) 0.0400(8) 0.0399(8) 0.0404(7) -0.0026(7) 0.0068(6) 0.0033(7)
N4 0.1131(1) -0.0354(1) 0.6420(1) 3.20(3) 0.0396(8) 0.0405(8) 0.0407(7) -0.0077(7) 0.0045(6) 0.0044(7)
N5 0.3147(2) 0.2942(2) 0.5587(2) 4.79(4) 0.070(1) 0.059(1) 0.0506(9) -0.0233(9) 0.0037(9) 0.0123(9)
C l 0.3258(2) 0.2145(2) 0.6450(2) 3.16(4) 0.0391(9) 0.043(1) 0.0401(8) -0.0044(8) 0.0131(7) -0.0005(8)
C2 0.3066(2) 0.0616(2) 0.7620(2) 284(3) 0.0333(8) 0.0378(9) 0.0378(8) 0.0006(8) 0.0088(7) -0.0007(8)
C3 0.1663(2) -0.0831(2) 0.7456(2) 3.01(4) 0.0397(9) 0.0382(9) 0.0376(8) -0.0006(8) 0.0104(7) -0.0004(8)
C4 0.1537(2) 0.0653(2) 0.5903(2) 3.02(4) 0.0370(9) 0.0404(9) 0.0383(8) -0.0030(8) 0.0088(7) 0.0008(8)
C5 0.2563(2) 0.1134(2) 0.6570(2) 288(3) 0.0345(8) 0.0378(9) 0.0384(8) -0.0025(8) 0.0097(7) -0.0000(8)
C7 0.1036(2) -0.1904(2) 0.7882(2) 3.82(4) 0.053(1) 0.041(1) 0.051(1) -0.0106(9) 0.0096(9) 0.0062(9)
C8 -0.0126(2) -0.1456(3) 0.8177(3) 7.83(7) 0.077(1) 0.084(2) 0.153(2) -0.007(1) 0.063(1) 0.035(2)
C9 0.0792(3) -0.2870(2) 0.6960(2) 7.29(8) 0.152(3) 0.050(1) 0.070(2) -0.034(2) 0.003(2) 0.004(1)
CIO 0.1789(3) -0.2461(3) 0.8932(2) 6.27(6) 0.086(2) 0.077(1) 0.071(1) -0.023(1) 0.002(1) 0.031(1)
C l l 0.5055(2) 0.3028(2) 0.7699(2) 4.59(5) 0.045(1) 0.066(1) 0.062(1) -0.024(1) 0.007(1) 0.002(1)
C 12 0.4859(2) 0.3799(2) 0.8700(2) 5.89(6) 0.088(2) 0.077(1) 0.056(1) -0.042(1) 0.007(1) -0.007(1)
C13 0.3726(3) 0.4499(3) 0.8482(3) 7.76(9) 0.139(3) 0.082(2) 0.079(2) 0.004(2) 0.033(2) -0.016(2)
0 2 0.6229(1) 0.4567(2) 0.4448(1) 5.21(4) 0.0673(9) 0.070(1) 0.0560(8) -0.0154(8) -0.0015(8) 0.0060(8)
H5A 0.256(2) 0.281(2) 0.500(2) 3.2(5)
H5B 0.349(2) 0.367(2) 0.570(2) 3.3(6)
H2A 0.548(3) 0.425(3) 0.416(3) 7.8(9)
H2B 0.647(2) 0.441(2) 0.519(2) 4.4(6)
H4 0.0433 -0.073 0.603
H8A -0.054 -0.211 0.845
H8B 0.002 -0.065 0.875
HSC -0.060 -0.112 0.751
H9A 0.040 -0.354 0.723
H9B 0.031 -0.255 0.629
H9C 0.153 -0.314 0.677
H10A 0.138 -0.312 0.919
H I OB 0.251 -0.273 0.874
H10C 0.194 -0.187 0.953
H 13A 0.365 0.495 0.915
H13B 0.373 0.502 0.786
H 13 C 0.308 0.395 0.832
H 11A 0.580 0.261 0.788
H 11B 0.510 0.354 0.706
H 12 A 0.551 0.434 0.890
H 12B 0.486 0.328 0.935
* The hydrogen atoms* were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -2 r 2 ( h V 2 U ( l, l)  + kV 2U (2,2) +  l2c*2U(3,3) + 2hka*b*U(l,2) +  2hla’c*U(l,3) + 2klbVU(2,3)> ]
* except for H2A, H2B, H5A and H5B
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Tnble 2.7 Bond lengtlis/A and bond angles/( °) with esd’s in parentheses
Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance
0 2 H 2A 0.94(3) N3 C3 1.297(2) C3 C7 1.523(3)
0 2 H2B 0.94(3) N4 C3 1.379(2) C4 C5 1.404(2)
O l C4 1.233(2) N4 C4 1.394(2) C7 C8 1.518(4)
N1 N2 1.394(2) N5 C l 1.342(3) C7 C9 1.524(3)
N1 C l 1.341(2) N5 H5A 0.89(2) C7 CIO 1.518(3)
N1 C l l 1.456(3) N5 H5B 0.90(2) C l l C l  2 1.511(4)
N2 C2 1.323(2) C l C5 1.399(3) C 12 C l 3 1.497(4)
N3 C2 1.385(2) C2 C5 1.402(2)
Atoml Atom2 > o 3 u> Angle Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
H 2A 0 2 H2B 114(3) N l C l C5 105.5(2) C l C5 C2 105.5(1)
N2 N l C l 113.2(2) N5 C l C5 128.8(2) C l C5 C4 133.2(2)
C l N1 C l l 128.3(2) N2 C2 N3 123.9(2) C2 C5 C4 121.3(2)
N2 N l C l l 118.4(1) N2 C 2 C5 1124(2) C3 C7 C8 107.6(2)
N1 N2 C2 103.4(1) N3 C2 C5 123.7(1) C3 C7 C9 110.7(2)
C2 N3 C3 114.7(1) N3 C3 C7 120.3(2) C3 C7 CIO 111.0(2)
C3 N4 C4 124.8(1) N3 C3 N4 123.9(2) c s C7 C9 109.7(2)
N1 C l N5 125.6(2) N4 C3 C7 115.8(1) C8 C7 CIO 110.0(2)
H5A N5 H5B ‘ 121(2) O l C4 N4 121.5(2) C9 C7 CIO 107.9(2)
C l N5 H5A 117(2) O l C4 C5 126.8(2) N l C l l C 12 1122(2)
C l N5 H5B 120(1) N4 C4 C5 111.7(1) C l l C l  2 C l  3 113.7(2)
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Figure 2.2 ORTEP diagram of NC20771 with ellipsoids at 50% probability
Figure 2.3 The hydrogen bonding network
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Crystallographic Structure of NC022599
n H
Crystallographic data and information relating to the 
solution of the structure of NC022599 are given in 
Table 2.8. The structure of the molecule is de-
N— Me
picted in Figure 2.4. The positional and thermal I
parameters and the bond distances and angles are given in Tables 2.9 and 2.10.
The following points are worthy of mention:
© The thermal parameters and resulting ellipsoids on C8B, C9B and C10B are
large compared to those on the other atoms (see Figure 2.4). However, no 
significant peaks in the vicinity of these atoms in a difference Fourier were 
observed and so these large values are attributed purely to thermal motion.
® The compound packs as weakly associated dimers (the asymmetric unit) held
together by hydrogen bonding between the carbonyl oxygen and peptide
hydrogen of each molecule. The distances involved in these interactions are,
OlA - N4B 2.863A OIB - N4A 2.861A
Cl 1 A
Figure 2.4 ORTEP diagram of NC022599 with ellipsoids at 50% probability
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Table 2.8 Crystallographic Information for NC022599
NC022599
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
(^MoKa)
Crystal size 
F(000)
c ,„h 14n 4o
206.24
0.79cm"1
0.12,0.22,0.17mm
880
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°</9<15°
Monoclinic
9.536(2)A
8.911(2)A
26.369(5)A
98.80(1)°
2214(1)A3
l^Slgcm'1
8
1°<<9<24° 
0<h<10 
0<k<10 
-30<1<30 
100.4 hours 
200 
-2.5%
None
Number of reflections 3954
collected
y scan correction None
Number of 3a(I) reflections 1192
after data reduction and 
used in least squares 
Spacegroup P2j/n
STRUCTURE DETERMINATION
Method MULTAN
Isotropic R factor 0.095
convergence 
DIFABS Absorption Yes
correction
minimum 0.811
maximum 1.253
average 0.991
R factor convergence 0.080
Anisotropic R factor 0.052
convergence 
Weighted R factor 0.071
Estimated standard 1.315
deviation 
Weighting scheme 1
p 0.07
Largest peak in 0.4eA"3
difference Fourier
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Table 2.9 Final positional and thermal parameters with esd’s in parentheses and thermal parameters (A2). (The Bcq values 
are calculated according to the equation 4/3 2 j 2 j  /S- )*
Atom X y z B« U(l,l) U(2,2) U(3,3) U(l,2) U(l,3) U(23)
O lA 0.6357(5) 0.4575(6) 0.2163(2) 4.6(1) 0.054(3) 0.084(3) 0.038(2) 0.033(3) 0.011(2) 0.001(3)
N 1A 0.6560(6) 0.3062(6) 0.3751(2) 4.0(1) 0.057(4) 0.048(3) 0.044(3) 0.011(3) 0.004(3) 0.010(3)
N2A 0.5804(6) 0.4263(6) 0.3884(2) 3.8(1) 0.062(4) 0.041(3) 0.045(3) 0.007(3) 0.016(3) 0.003(3)
N3A 0.4855(6) 0.6404(6) 0.3416(2) 3.4(1) 0.038(3) 0.048(3) 0.044(3) 0.005(3) 0.011(3) -0.002(3)
N4A 0.5234(6) 0.6395(6) 0.2552(2) 3.1(1) 0.039(3) 0.046(3) 0.033(3) 0.005(3) 0.007(2) 0.006(3)
C IA 0.6784(7) 0.3093(8) 0.3266(2) 3.6(2) 0.036(4) 0.060(4) 0.041(4) 0.001(4) 0.002(3) -0.002(4)
C2A 0.5558(7) 0.5036(7) 0.3450(2) 3.1(2) 0.034(4) 0.043(4) 0.040(3) -0.001(4) 0.006(3) 0.004(3)
C3A 0.4734(7) 0.7045(S) 0.2973(2) 3.2(2) 0.025(4) 0.053(4) 0.043(3) -0.007(3) 0.008(3) -0.012(3)
C4A 0.5948(7) 0.5040(8) 0.2559(2) 3.1(2) 0.022(4) 0.050(4) 0.045(4) 0.007(3) 0.003(3) -0.012(3)
C5A 0.6146(7) 0.4364(7) 0.3053(2) 29(1) 0.029(4) 0.044(4) 0.037(3) 0.002(3) -0.001(3) 0.001(3)
C7A 0.4055(7) 0.8578(7) 0.2876(3) 3.3(2) 0.032(4) 0.039(4) 0.055(4) 0.003(3) 0.006(3) 0.005(3)
CSA 0.5032(9) 0.9591(8) 0.2622(3) 5.0(2) 0.059(5) 0.041(4) 0.095(6) 0.010(4) 0.024(4) 0.012(4)
C9A 0.2643(9) 0.8412(9) 0.2522(4) 5.8(2) 0.050(5) 0.067(5) 0.101(6) 0.020(4) 0.006(5) -0.001(5)
C10A 0.382(1) 0.9260(9) 0.3388(3) 6.0(2) 0.085(6) 0.048(5) 0.099(6) 0.028(5) 0.024(5) -0.001(5)
C 11A 0.705(1) 0.194(1) 0.4138(3) 6.0(2) 0.091(7) 0.074(5) 0.062(5) 0.021(5) 0.014(5) 0.017(4)
H 1A 0.734 0.232 0.308
H4A 0.506 0.695 0.221
HA8A 0.458 1.060 0.256
HA8B 0.596 0.970 0.285
HA8C 0.517 0.915 0.228
HA9A 0.220 0.943 0.247
HA9B 0.282 0.798 0.219
H A 9C 0.201 0.774 0.269
H A 10A 0.336 1.027 0.332
HA 10B 0.318 0.860 0.355
H A 10 C 0.475 0.938 0.361
H A 11A 0.758 0.115 0.398
H A 11B 0.770 0.243 0.442
H A 11C 0.623 0.149 0.427
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Tnble 2.9 contd.
Atom X y z B«, U (l,l) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
O IB 0.4416(6) 0.7261(5) 0.1504(2) 5.1(1) 0.097(4) 0.043(3) 0.044(3) 0.007(3 -0.017(3) -0.011(2)
N IB 0.1262(6) 0.7091(6) 0.0107(2) 3.4(1) 0.041(4) 0.043(3) 0.046(3) 0.007(3 0.004(3) 0.003(3)
N2B 0.1657(6) 0.5694(6) -0.0017(2) 3.8(1) 0.055(4) 0.045(3) 0.042(3) 0.002(3 -0.001(3) -0.011(3)
N3B 0.3391(6) 0.3980(6) 0.0398(2) 3.5(1) 0.048(4) 0.040(3) 0.045(3) 0.009(3 0.004(3) -0.004(3)
N4B 0.4652(6) 0.4930(6) 0.1178(2) 3.3(1) 0.042(3) 0.045(3) 0.037(3) 0.003(3 0.006(3) -0.002(3)
C 1B 0.2004(8) 0.7638(8) 0.0542(2) 3.8(2) 0.052(5) 0.050(4) 0.041(4) 0.005(4 0.007(3) 0.001(4)
C2B 0.2721(7) 0.5346(7) 0.0367(2) 3.2(2) 0.044(4) 0.046(4) 0.035(3) -0.003(4 0.010(3) -0.005(3)
C3B 0.4321(7) 0.3815(8) 0.0810(3) 3.4(2) 0.036(4) 0.049(4) 0.048(4) 0.006(4 0.021(3) 0.001(3)
C4B 0.4032(8) 0.6339(7) 0.1163(2) 3.1(2) 0.048(4) 0.034(4) 0.038(3) 0.004(4 0.012(3) 0.006(3)
C5B 0.2981(7) 0.6522(7) 0.0722(2) 3.1(2) 0.043(4) 0.040(4) 0.035(3) 0.007(3 0.007(3) 0.005(3)
C7B 0.5091(8) 0.2339(8) 0.0908(3) 4.0(2) 0.059(5) 0.049(4) 0.046(4) 0.023(4 0.011(4) 0.002(4)
CSB 0.492(1) 0.140(1) 0.0444(4) 10.6(4) 0.23(1) 0.081(6) 0.083(6) 0.077(7 -0.013(7) -0.023(5)
C9B 0.459(1) 0.155(1) 0.1347(4) 9.8(3) 0.17(1) 0.070(6) 0.148(8) 0.052(6 0.077(7) 0.041(6)
C l  OB 0.670(1) 0.263(1) 0.1051(4) 8.6(3) 0.089(7) 0.109(7) 0.133(8) 0.061(5 0.028(6) -0.003(7)
c u b 0.0129(9) 0.7834(9) -0.0231(3) 5.1(2) 0.061(5) 0.067(5) 0.060(4) 0.014(5 -0.006(4) 0.012(4)
H 1B 0.190 0.867 0.071
H4B 0.542 0.472 0.149
HBSA 0.543 0.042 0.052
HBSB 0.388 0.119 0.033
HB8C 0.531 0.192 0.016
HB9A 0.512 0.058 0.140
HB9B 0.482 0.220 0.166
HB9C 0.357 0.138 0.127
HB10A 0.723 0.168 0.111
HB10B 0.705 0.319 0.075
H B10C 0.689 0.329 0.136
H B 11A -0.004 0.884 -0.010
H B 11B 0.042 0.793 -0.058
H B 11C -0.075 0.721 -0.026
* The hydrogen atoms were not refined and were allocated fixed tempera Hire factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -Tji2 ( h V 2 U ( l, l)  + kV 2U (2,2) + l2c*2U(3,3) + 2hkaVU (l,2) + 2hla’c*U(l,3) +  2klbVU (2,3)} ]
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Tnblc 2.10 Bond lengths/A and bond angles/( ° ) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atont2 Distance
A  B A  B
O l C4 1.241(8) 1.230(7)
N1 N2 1.366(8) 1.355(8)
N1 C l 1.330(9) 1.344(8)
N1 C l l 1.45(1) 1.450(9)
N2 C2 1.326(8) 1.356(8)
N3 C2 1.387(8) 1.371(9)
N3 C3 1.289(8) 1.303(8)
N4 C3 1.401(8) 1.390(8)
Atoml Atom2 Atom3 Angle
A B
N2 N1 C l 113.5(5) 114.2(5)
N2 N1 C l l 118.9(6) 118.6(5)
C l N1 C l l 127.5(6) 127.2(6)
N1 N2 C2 102.5(5) 103.5(5)
C 2 N3 C3 115.0(6) 113.7(5)
C3 N4 C4 125.1(5) 125.3(5)
N1 C l cC5 106.6(6) 105.6(6)
N2 C2 N3 1221(6) 1224(6)
N2 C 2 C5 1127(6) 111.3(6)
N3 C2 C5 125.1(6) 126.2(5)
N3 C3 N4 1228(6) 123.7(6)
N3 C3 C7 121.9(6) 119.5(6)
N4 C3 C7 115.3(5) 116.8(5)
N4 C4 1.385(8) 1.386(8)
C5 C l 1.365(9) 1.395(9)
C5 C2 1.395(9) 1.404(1)
C5 C4 1.421(9) 1.424(8)
C7 C3 1.517(9) 1.51(1)
C l C8 1.52(1) 1.47(1)
C l C9 1.52(1) 1.49(1)
C l CIO 1.53(1) 1.54(1)
Atoml Atom2 Atom3 Angle
A B
O l C4 N4 119.7(6) 120.4(6)
O l C4 C5 128.0(6) 127.8(6)
N4 C4 C5 1122(6) 111.7(5)
C l C5 C2 104.7(6) 105.4(5)
C l C5 C4 135.7(6) 135.2(6)
C2 C5 C4 119.5(6) 119.4(6)
C3 C l CS 109.5(6) 111.4(6)
C3 C l C9 109.3(6) 109.7(7)
C3 C l CIO 109.0(6) 109.3(6)
CS C l C9 109.2(6) 111.7(7)
CS C l CIO 109.6(6) 106.4(8)
C9 Cl CIO 110.2(7) 108.2(7)
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Crystallographic Structure of NC026825
Crystallographic data and information relating to the 
solution of the structure of NC026825 are given in
o B r
N  Me
Table 2.11. The structure o f the molecule is de- 
picted in Figure 2.5. The positional and thermal
parameters and the bond distances and angles are given in Tables 2.12 and 2.13. 
The following points were noted:
® No exceptional problems were encountered in the structure determination and 
refinement. The compound, apart from the bulky tertiary butyl group, shows 
a planar structure.
© Two short intermolecular distances were noted,
The first distance represents an interaction which allows the molecules to pack 
as dimers held together by hydrogen bonding between the carbonyl oxygen 
on one molecule and the peptide hydrogen on an adjacent one. The second 
distance compares with a sum of van der Waals distances for Br and N of 
3.40 A (Bondi, 1964).
® The C-Br bond length is 1.862(3)A This compares favorably with the results 
from a search of sp2 carbon to bromine atom distances in the Cambridge 
Crystallographic Database V3.6 (Allen et al, 1979). This found a mean C-Br 
distance o f 1.89A for 663 entries with a standard deviation of the sample of 
0.04 A.
N41 - Ol 2.829A Br - N22 3.042A
1 -x, -y , - z  ;  2  -x, Vz + y ,  Vz -z
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Table 2.11 Crystallographic Information for NC026825
NC02682S
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
M r
//(MoKa)
Crystal size 
F(000)
BrC10H13N4O
285.14
33.09cm'1
0.27,0.25,0.50mm
576
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<6»<15° 
Monoclinic 
8.125 (2) A  
13.169(4)A 
11.631(4)A 
100.28(2)° 
1224(2) A3 
1.547gem*1 
4
1°<0<24° 
0<h<9 
0<k<15 
-13<1<13 
32 hours 
004 
-0.3% 
None
Number o f reflections 2174
collected
xp scan correction None
Number of 3a(I) reflections 1543 
after data reduction and 
used in least squares 
Spacegroup P2j/c
STRUCTURE D ETERM INATION
Method Patterson
Isotropic R factor 0.118
convergence 
D IFA B S  Absorption Yes
correction
minimum 0.754
maximum 1.241
average 0.981
R  factor convergence 0.069
Anisotropic R  factor 0.032
convergence 
Weighted R  factor 0.045
Estimated standard 1.378
deviation 
Weighting scheme 1
p 0.07
Largest peak in 0.5eA'3
difference Fourier
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Tnble 2.12 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The Beq values 
are calculated according to the equation 4/3 Z jS j  {}■■ a^. )*
Atom X 3’ z B«, U (l,l) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
Br 0.05112(5) 0.37950(3) 0.73767(4) 3.890(8) 0.0484(2) 0.0463(2) 0.0530(2) -0.0080(2) 0.0087(2) 0.0064(2)
O l 0.3629(3) 0.4506(2) 0.5750(2) 4.84(6) 0.066(1) 0.039(1) 0.090(2) 0.014(1) 0.044(1) 0.014(1)
N1 -0.0740(4) 0.5779(2) 0.6945(3) 3.56(6) 0.035(1) 0.055(2) 0.047(2) 0.001(1) 0.012(1) 0.004(2)
N2 -0.0513(4) 0.6715(2) 0.6486(3) 3.82(7) 0.043(2) 0.048(2) 0.056(2) 0.009(1) 0.015(1) 0.005(2)
N3 0.1544(4) 0.7370(2) 0.5474(3) 3.06(6) 0.041(2) 0.040(1) 0.032(1) 0.005(1) -0.001(1) 0.002(1)
N4 0.3566 3) 0.6160(2) 0.5180(3) 3.03(6) 0.038(1) 0.040(2) 0.039(1) 0.002(1) 0.011(1) 0.006(1)
C l 0.0411(4) 0.5105(3) 0.6766(3) 279(7) 0.033(2) 0.044(2) 0.026(2) -0.002(1) -0.003(1) -0.002(1)
C2 0.0836(4) 0.6593(3) 0.6002(3) 281(7) 0.031(2) 0.043(2) 0.030(2) 0.003(1) -0.001(1) -0.000(2)
C3 0.2893(4) 0.7131(2) 0.5098(3) 264(7) 0.037(2) 0.038(2) 0.022(2) 0.001(1) -0.004(1) 0.000(1)
C4 0.2939(4) 0.5335(3) 0.5710(3) 3.08(7) 0.042(2) 0.038(2) 0.037(2) 0.002(1) 0.006(1) 0.001(2)
C5 0.1473(4) 0.5599(2) 0.6145(3) 247(6) 0.028(2) 0.037(2) 0.027(2) 0.000(1) -0.001(1) -0.002(1)
C7 0.3866(5) 0.791S(3) 0.4542(3) 3.15(7) 0.045(2) 0.039(2) 0.033(2) -0.004(2) -0.000(2) 0.006(2)
CS 0.5588(6) 0.8058(3) 0.5303(4) 5.1(1) 0.064(3) 0.066(2) 0.058(3) -0.021(2) -0.005(2) 0.015(2)
C9 0.2893(6) 0.8913(3) 0.4432(4) 5.3(1) 0.086(3) 0.045(2) 0.075(3) 0.008(2) 0.027(2) 0.014(2)
CIO 0.4066(5) 0.7560(3) 0.3312(3) 4.13(9) 0.058(2) 0.058(2) 0.041(2) -0.002(2) 0.012(2) 0.12(2)
C l l -0.2120(5) 0.5645(4) 0.7576(4) 5.8(1) 0.054(2) 0.083(3) 0.095(3) 0.008(2) 0.041(2) 0.015(3)
H4 0.459 0.604 0.484
H8A 0.622 0.860 0.494
H8B 0.544 0.831 0.610
H8C 0.622 0.742 0.539
H9A 0.354 0.946 0.407
H9B 0.176 0.885 0.395
H9C 0.276 0.918 0.524
H 10A 0.471 0.807 0.294
H10B 0.470 0.689 0.337
H 10C 0.294 0.745 0.281
H 11A -0.277 0.627 0.757
H 11B -0.284 0.506 0.722
H 11C -0.163 0.544 0.842
1 The hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -2jt2 {h V 2 U ( l, l)  + kV 2U (2,2) + l2c'2U(3,3) + 2hkaVU (l,2) + 2hla‘c*U(l,3) + 2klbVU (2,3)} ]
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Table 2.13 Bond lengths/A and bond ang!es/( ° ) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
Br C l 1.862(3) N3 C2 1.372(5) C3 C7 1.517(5)
O l C4 1.223(4) N3 C3 1.288(5) C4 C5 1.418(5)
N l N2 1.369(4) N4 C3 1.386(4) C7 C8 1.528(5)
N l C l 1.333(5) N4 C4 1.391(5) C7 C 9 1.524(5)
N l C l l 1.456(6) C l C5 1.382(5) C7 CIO 1.542(5)
N2 C 2 1.327(5) C 2 C5 1.406(5)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
N2 N l C l 113.1(3) N2 C2 N3 1229(3) C l C5 C2 104.5(3)
N2 N l C l l 118.4(3) N2 C2 C5 112 1(3 ) C l C5 C4 135.4(3)
C l N l C l l 128.4(3) N3 C2 C5 125.0(3) C2 C5 C4 120.1(3)
N l N2 C2 103.6(3) N3 C3 N4 123.5(3) C3 C7 C8 109.1(3)
C2 N3 C3 114.7(3) N3 C3 C7 121.0(3) C3 C7 C9 108.8(3)
C3 N4 C4 125.5(3) N4 C3 C7 115.5(3) C3 C7 CIO 109.6(3)
Br C l N l 1229(3) O l C4 N4 120.9(3) C8 C7 C9 110.7(3)
Br C l C5 130.3(3) O l C4 C5 127.8(3) C8 C7 CIO 109.7(3)
N l C l C5 106.7(3) N4 C4 C5 111.3(3) C 9 C7 CIO 108.9(3)
C9
0
01
Figure 2.5 ORTEP diagram of NC026825 with ellipsoids at 50% probability
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Crystallographic Structure of NC022675
g .—  Me
Crystallographic data and information relating to u 9 /
y v  J
the solution of the structure of NC022675 are 
given in Table 2.15. The structure of the mole­
cule is depicted in Figure 2.6. The positional 
and thermal parameters and the bond distances and angles are given in Tables 
2.16 and 2.17.
The following points are worthy of mention:
© The compound, apart from the bulky tertiary butyl group, shows essentially, a 
planar structure. Only one short intermolecular distance was noted,
Ol - N41 2.858 A
This interaction allows the molecules to pack as weakly associated dimers held 
together by hydrogen bonding between the carbonyl oxygen on one molecule 
and the peptide hydrogen on an adjacent one.
@ The methyl group attached to the sulphur atom lies just out of the plane of
the rings. The torsional angle C5-C1-S-C12 is 39.5°.
® The immediate geometry around the sulphur atom was compared with that of
entries in the Cambridge Crystallographic Database involving similar atoms 
(see Table 2.14). The C-S distances compare favourably, however the C-S-C 
bond angle in NC022675 is greater than a single standard deviation from the 
mean of the entries in the database.
Table 2.14 Comparison of the geometry around the sulphur atom in NC022675 
and from a search of the Cambridge Database.
NC022675 Cambridge (2988 observations)
s C ll 1.740(4) A S Csp2 1.75A (S.D. Sample 0.04A)
s C12 1.784(4)A S Me 1.76A (S.D. Sample 0.04A)
Cl S C12 104.7(2)° Csp2 S Me 95° (S.D. Sample 7°)
1 -x, -y, -z
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Table 2.15 Crystallographic Information for NC022675
NC022675
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKa)
Crystal size 
F(000)
S C 1 1 H 16 N 4 °
252.34
2.27cm’1
0.10,0.10,0.30mm
536
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<i9< 15°
Monoclinic
9,115(2)A
9.910(2)A
14.997(3)A
105.00(2)°
1308(1)A3
l^Slgcm'1
4
1°<6><25° 
0<h<10 
0<k<ll 
-17<I<17 
50 hours 
004 
- 1 .2 %  
None
Number of reflections 2813
collected
ip scan correction Yes
minimum 0.9918
maximum 0.9995
average 0.9953
Number of 3cr(I) reflections 1415 
after data reduction and 
used in least squares 
Spacegroup P2j/n
STRUCTURE DETERMINATION
Method MULTAN
Isotropic R factor 0.113
convergence 
DIFABS Absorption Yes
correction
minimum 0.773
maximum 1.283
average 0.976
R factor convergence 0.097
Anisotropic R factor 0.046
convergence 
Weighted R factor 0.062
Estimated standard 1.160
deviation 
Weighting scheme 1
p 0.07
Largest peak in 0.4eA’3
difference Fourier
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Table 2.16 Final positional and thermal parameters with esd’s in parentheses and Beq thermal parameters (A2). (The Beq values 
are calculated according to the equation 4/3 ft- a^. )*
Atom X y z U (l,l) U (22) U(3,3) U (l,2) U (l,3) U(2,3)
S 0.0305(1) 0.1619(1) 0.46404(7) 4.50(2) 0.0658(6) 0.0472(5) 0.0535(5) -0.0197(5) 0.0074(5) 0.0058(5)
O l 0.3671(3) 0.3780(3) 0.4999(2) 4.31(6) 0.033(1) 0.055(1) 0.072(2) -0.006(1) 0.006(1) 0.029(1)
N l -0.1223(3) 0.3664(3) 0.3664(2) 3.19(6) 0.029(1) 0.052(2) 0.042(1) -0.010(1) 0.012(1) 0.002(1)
N2 -0.1203(3) 0.4904(3) 0.3276(2) 3.44(6) 0.028(1) 0.054(2) 0.048(2) -0.002(1) 0.010(1) 0.005(1)
N3 0.0766(3) 0.6493(3) 0.3345(2) 298(6) 0.033(1) 0.040(1) 0.042(1) 0.001(1) 0.013(1) 0.004(1)
N4 0.3143(3) 0.5789(3) 0.4268(2) 280(6) 0.032(1) 0.039(1) 0.036(1) -0.006(1) 0.009(1) 0.007(1)
C l 0.0122(3) 0.3254(4) 0.4202(2) 287(7) 0.030(1) 0.049(2) 0.033(2) -0.006(2) 0.014(1) -0.003(2)
C2 0.0245(3) 0.5284(4) 0.3604(2) 280(7) 0.032(1) 0.045(2) 0.033(2) 0.002(1) 0.014(1) 0.000(1)
C3 0.2209(3) 0.6686(4) 0.3683(2) 277(7) 0.036(2) 0.039(2) 0.032(2) 0.000(1) 0.012(1) 0.001(1)
C4 0.2719(4) 0.4552(3) 0.4532(2) 278(7) 0.036(2) 0.037(2) 0.034(2) -0.002(1) 0.012(1) 0.008(1)
C5 0.1120(3) 0.4321(3) 0.4182(2) 2.47(6) 0.029(1) 0.039(2) 0.030(1) -0.002(1) 0.015(1) -0.002(1)
C7 0.2977(4) 0.7954(4) 0.3447(2) 3.04(7) 0.038(2) 0.041(2) 0.038(2) -0.004(1) 0.013(1) 0.008(1)
C8 0.4209(4) 0.7539(4) 0.2969(2) 3.81(8) 0.053(2) 0.057(2) 0.042(2) -0.004(2) 0.025(1) 0.008(2)
C9 0.3695(5) 0.8757(4) 0.4322(3) 4.36(9) 0.062(2) 0.047(2) 0.062(2) -0.012(2) 0.024(2) -0.003(2)
CIO 0.1820(5) 0.8847(4) 0.2787(3) 4.7(1) 0.058(2) 0.049(2) 0.071(2) 0.001(2) 0.014(2) 0.023(2)
C l l -0.2653(4) 0.2912(5) 0.3432(3) 5.0(1) 0.042(2) 0.086(3) 0.057(2) -0.027(2) 0.007(2) 0.008(2)
C 12 0.1686(4) 0.1746(4) 0.5724(3) 4.10(9) 0.052(2) 0.050(2) 0.054(2) 0.003(2) 0.014(2) 0.011(2)
H4 0.424 0.604 0.452
H8B 0.500 0.695 0.339
H SC 0.375 0.703 0.239
HSA 0.474 0.837 0.282
H9B 0.290 0.902 0.466
H9C 0.448 0.819 0.476
H9A 0.418 0.959 0.417
H10B 0.137 0.833 0.220
H 10C 0.095 0.90S 0.307
H 10A 0.230 0.968 0.264
H 11A -0.255 0.203 0.377
H 11B -0.347 0.346 0.364
H 11C -0.303 0.276 0.276
H 12 C 0.132 0.239 0.613
H 12A 0.187 0.084 0.602
H 12B 0.267 0.210 0.562
•The hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -2sr2 {h V 2 U ( l, l)  + kV 2U (2,2) + lV 2U (3,3) + 2hkaVU (l,2) + 2h la V U (l,3 ) +  2klbYU(2,3)} ]
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Table 2.17 Bond lengths/A and bond angles/( ° ) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
S C l 1.740(4) N2 C 2 1.337(4) C2 C5 1.393(4)
S C 12 1.784(4) N3 C2 1.382(5) C3 C7 1.525(5)
O l C4 1.231(4) N3 C3 1.295(4) C4 C5 1.434(4)
N1 N2 1.362(4) N4 C3 1.378(4) C7 C8 1.536(6)
N l C l 1.345(4) N4 C4 1.374(4) C7 C9 1.530(5)
N1 C l l 1.463(5) C l C5 1.400(5) C7 CIO 1.528(5)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angie Atoml Atom2 Atom3 Angle
C l S C 12 104.7(2) N2 C2 N3 121.3(3) C l CS C4 135.8(3)
N2 N l C l 114.7(3) N2 C2 C5 1128(3) C2 CS C4 118.8(3)
N2 N l C l l 117.9(3) N3 C2 C5 125.9(3) C3 C l C8 108.8(3)
C l N l C l l 127.3(3) N3 C3 N4 123.5(3) C3 Cl C9 110.4(3)
N l N2 C2 1016(2) N3 C3 C7 120.8(3) C3 C l CIO 110.3(3)
C2 N3 C3 114.0(3) N4 C3 C7 115.8(3) C8 C l C9 109.8(3)
C3 N4 C4 125.8(3) O l C4 N4 120.6(3) CS C l CIO 108.6(3)
S C l N l 119.4(3) O l C4 C5 127.5(3) C9 C l CIO 108.9(3)
S C l C5 135.5(2) N4 C4 C5 111.9(3)
N l C l C5 104.7(3) C l CS C2 105.1(3)
C6
S
Figure 2.6 ORTEP diagram of NC022675 with ellipsoids at 50% probability
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Crystallographic Structure of NC022444
Crystallographic data and information relating to the 
solution of the structure of NC022444 are given in 
Table 2.18. The structure of the molecule is de­
picted in Figure 2.7. The positional and thermal 
parameters and the bond distances and angles are given in Tables 2.19 and 2.20.
The following points are worthy of mention:
© The nitrogen atom N5 sits in a pyramidal environment. The height of N5
above a plane passing through Cl, C12 and C13 is 0.311(4)A 
© The compound packs as weakly associated dimers held together by hydrogen
bonding between the carbonyl oxygen and peptide hydrogen of each mole­
cule. The nitrogen oxygen distance, 01-N41 is 2.868A.
Figure 2.7 ORTEP diagram of NC022444 with ellipsoids at 50% probability
1 -x, -y, -z
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Table 2.18 Crystallographic Information for NC022444
NC022444
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKct)
Crystal size 
F(000)
C12Hi9N50
249.32
0.76cm*1
0.07,0.20,0.22mm
536
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<0<15° 
Monoclinic 
11.032(4)A 
10.407 (4) A
12.162(6) A 
100.22(2)° 
1224(3) A3 
1.199gcm*1 
4
1°<0<24° 
0<h<12 
0<k<ll 
-13<1< 13 
49 hours 
002 
- 0 .6 %  
None
Number of reflections 2418
collected
V scan correction Yes
minimum 0.862
maximum 0.999
average 0.915
Number of 3cr(I) reflections 906 
after data reduction and 
used in least squares 
Spacegroup ?2l/c
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.093
convergence 
DIFABS Absorption Yes
correction
minimum 0.639
maximum 1.151
average 0.992
R factor convergence 0.060
Anisotropic R factor 0.053
convergence 
Weighted R factor 0.069
Estimated standard 1.282
deviation 
Weighting scheme 1
p 0.07
Largest peak in 0.2eA'3
difference Fourier
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Table 2.19 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The Btq 
values are calculated according to the equation 4/3 fiVj a(a- )*
Atom X y z U (l,l) U(22) U(3,3) U(1.2) U(1|3) U(2,3)
O l 0.6167(3) 0.1113(3) 0.0125(3) 3.81(8) 0.045(2) 0.045(2) 0.056(2) -0.004(2) 0.014(1) -0.018(2)
N l 0.9614(3) 0.1137(4) -0.1212(4) 3.8(1) 0.034(2) 0.061(3) 0.050(3) -0.001(2) 0.005(2) 0.009(2)
N2 0.9359(4) -0.0032(4) -0.1729(4) 4.0(1) 0.045(2) 0.055(3) 0.055(2) 0.001(2) 0.013(2) 0.006(2)
N3 0.7698(3) -0.1475(4) -0.1785(3) 3.4(1) 0.046(2) 0.042(3) 0.041(2) 0.003(2) 0.011(2) -0.001(2)
N4 0.6176(3) -0.0761(4) -0.0795(3) 3.08(9) 0.038(2) 0.035(2) 0.046(2) -0.002(2) 0.011(2) -0.007(2)
N5 0.8905(4) 0.2717(5) -0.0099(4) 4.4(1) 0.052(2) 0.053(3) 0.058(3) -0.007(2) -0.003(2) -0.000(3)
C l 0.8758(4) 0.1552(5) -0.0644(4) 3.5(1) 0.039(2) 0.047(3) 0.044(3) 0.004(3) 0.003(2) 0.011(3)
C2 0.8291(4) -0.0343(5) -0.1440(4) 3.0(1) 0.035(2) 0.047(3) 0.034(3) 0.005(2) 0.010(2) 0.011(3)
C3 0.6658(4) -0.1647(5) -0.1450(4) 3.0(1) 0.040(2) 0.044(3) 0.030(3) 0.005(3) 0.003(2) 0.003(3)
C4 0.6709(4) 0.0385(5) -0.0428(4) 3.0(1) 0.042(3) 0.035(3) 0.036(3) 0.007(2) 0.002(2) -0.001(3)
C5 0.7867(4) 0.0586(5) -0.0768(4) 2 7(1) 0.029(2) 0.042(3) 0.031(2) -0.003(2) 0.002(2) -0.002(2)
C7 0.5895(4) -0.2837(5) -0.1757(4) 3.6(1) 0.057(3) 0.035(3) 0.048(3) -0.003(3) 0.019(2) -0.001(3)
C8 0.6518(5) -0.3689(6) -0.2509(5) 5.2(1) 0.077(3) 0.047(4) 0.079(4) -0.000(3) 0.027(3) -0.015(3)
C9 0.5775(6) -0.3568(6) -0.0690(5) 5.6(2) 0.102(4) 0.044(4) 0.073(4) 0.002(4) 0.035(3) 0.006(3)
CIO 0.4613(5) -0.2461(7) -0.2397(5) 5.3(2) 0.055(3) 0.079(5) 0.065(4) 0.004(3) 0.001(3) -0.019(4)
C l l 1.0771(5) 0.1764(7) -0.1297(5) 5.6(2) 0.042(3) 0.096(5) 0.073(4) -0.016(3) 0.010(3) 0.018(4)
C l  2 0.8568(9) 0.3820(8) -0.0804(7) 9.6(3) 0.179(8) 0.056(5) 0.115(7) 0.009(5) -0.011(6) 0.005(5)
C13 0.8527(7) 0.2780(7) 0.0968(6) 7.5(2) 0.117(5) 0.087(5) 0.082(5) -0.029(5) 0.022(4) -0.029(4)
H4 0.538 -0.099 -0.056
H8A 0.602 -0.448 -0.272
H8B 0.659 -0.321 -0.322
H8C 0.737 -0.395 -0.214
H9A 0.527 -0.434 -0.084
H9B 0.662 -0.381 -0.024
H9C 0.539 -0.298 -0.016
H 10A 0.410 -0.325 -0.259
H10B 0.418 -0.188 -0.193
H10C 0.469 -0.200 -0.310
H 11A 1.125 0.124 -0.179
H U B 1.065 0.265 -0.164
H 11C 1.133 0.185 -0.055
H 12 A 0.864 0.464 -0.034
H 12B 0.898 0.389 -0.143
H 12 C 0.760 0.376 -0.112
H 13A 0.861 0.365 0.131
H 13B 0.756 0.258 0.086
H 13 C 0.891 0.212 0.151
1 The hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp ( -2jz2 (h2a '2 U (l,l) + kV 2U (2,2) + l2c*2U(3,3) + 2hka*b‘U (l,2) + 2hla*c*U(l,3) + 2klbYU(2,3)> ]
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Table 2.20 Bond lengths/A and bond angles/( ° ) with esd’s in parentheses
Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance Atom 1 Atom 2 Distance
O l C4 1.237(6) N4 C3 1.386(7) C3 C l 1.508(7)
N l N2 1.376(6) N4 C4 1.370(6) C4 C5 1.426(7)
N l C l 1.338(7) N5 C l 1.379(7) C7 C8 1.522(8)
Nl C l l 1.453(7) N5 C l 2 1.441(9) C l C9 1.531(8)
N2 C2 1.327(6) N5 C13 1.434(9) Cl CIO 1.539(7)
N3 C 2 1.377(6) C l C5 1.395(7)
N3 C3 1.296(6) C2 C5 1.400(7)
>m 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle Atom 1 Atom 2 Atom 3 Angle
N2 N l C l 114.6(4) N l C l C5 105.0(5) N4 C4 C5 1129(4)
N2 N l C l l 118.5(4) N5 C l C5 135.0(5) C l C5 C2 105.0(4)
C l N l C l l 126.9(5) N2 C2 N3 121.6(4) C l C5 C4 136.4(5)
N l N2 C2 1024(4) N2 C2 C5 113.0(4) C2 C5 C4 118.5(4)
C2 N3 C3 114.9(4) N3 C2 C5 125.4(4) C3 C l C8 109.7(4)
C3 N4 C4 125.5(4) N3 C3 N4 1227(5) C3 C l C9 109.1(4)
C l N5 C 12 114.8(5) N3 C3 C l 121.4(5) C3 C l CIO 109.8(4)
C l N5 C l  3 116.5(5) N4 C3 C l 115.8(4) C8 C l C9 109.6(5)
C 12 N5 C l  3 114.6(6) O l C4 N4 119.3(4) C8 C l CIO 108.5(4)
N l C l N5 t 120.0(4) O l C4 C5 127.8(5) C9 C l CIO 110.2(5)
X-Ray Crystallography 66
Crystallographic Structure of NC020663
Crystallographic data and information relating 
to the solution of the structure of NC020663 o 
are given in Table 2.21. The structure of the 
molecule is depicted in Figure 2.8. The positional 
and thermal parameters and the bond distances and angles are given in Tables 
2.22 and 2.23.
The following points should be noted:
® Intramolecular hydrogen bonding between Ol and H1N holds the center of
the molecule together in a pseudo six membered ring. The Ol-Nl distance
involved in this interaction is 2.707A.
® A further short distance, intermolecular in nature this time, exists between
N2 and N31. The distance of 2.998A compares with the sum of van der
Waals radii of 3.10A (Bondi, 1964).
C10
Figure 2.8 ORTEP diagram of NC020663 with ellipsoids at 50% probability
1 -x, -y, ~z
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Table 2.21 Crystallographic Information for NC020663
NC020663
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
/<(MoKa)
Crystal size 
F(000)
Ci2Hi3N302
231.25
0.84cm'1
0.40,0.27,0.10mm
976
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13° <<9 <15° 
Monoclinic 
24.927 (4) A 
7.038(2)A 
15.748(5)A 
119.172)° 
2412(2) A3 
1.273gcm*1 
8
1°<6><25° 
0<h<29 
0<k<8 
-18<1<18 
43 hours 
002 
-0.8% 
None
Number of reflections 2374
collected 
scan correction Yes
minimum 0.973
maximum 0.997
average 0.980
Number of 3a(I) reflections 996 
after data reduction and 
used in least squares 
Spacegroup C2/c
STRUCTURE DETERMINATION
Method MULTAN
Isotropic R factor 0.109
convergence 
DIFABS Absorption Yes
correction
minimum 0.568
maximum 1.214
average 0.955
R factor convergence 0.101
Anisotropic R factor 0.050
convergence 
Weighted R factor 0.068
Estimated standard 1.132
deviation 
Weighting scheme 2
pwt 0.03
qwt 3.0
Largest peak in 0.3eA'3
difference Fourier
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Table 2.22 Final positional and thermal parameters with esd’s in parentheses and Beq thermal parameters (A2). (The Beq values 
are calculated according to the equation 4/3 )*
Atom X y z U ( l . l ) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
O l 0.2303(1) 0.4358(4) 0.5375(2) 4.46(8) 0.047(2) 0.059(2) 0.070(1) -0.001(1) 0.034(1) -0.018(1)
0 2 0.1997(1) 0.6755(4) 0.5985(2) 3.87(7) 0.044(2) 0.048(1) 0.054(1) -0.005(1) 0.023(1) -0.013(1)
N l 0.1399(1) 0.1944(5) 0.4199(2) 3.59(9) 0.036(2) 0.052(2) 0.053(1) 0.000(2) 0.025(1) -0.013(1)
N2 0.0556(2) 0.6335(5) 0.5506(2) 5.0(1) 0.063(2) 0.058(2) 0.075(2) -0.008(2) 0.038(1) -0.024(2)
N3 0.0457(2) 0.2431(5) 0.4109(2) 4.3(1) 0.037(2) 0.063(2) 0.072(2) -0.006(2) 0.031(1) -0.024(2)
C l 0.1160(2) 0.0519(6) 0.3457(2) 3.4(1) 0.039(2) 0.044(2) 0.041(2) 0.004(2) 0.016(1) -0.006(2)
C 2 0.1081(2) 0.0938(6) 0.2550(3) 4.4(1) 0.067(3) 0.055(2) 0.045(2) 0.004(2) 0.026(1) 0.002(2)
C3 0.0854(2) -0.0442(7) 0.1839(3) 5.4(1) 0.083(3) 0.078(3) 0.040(2) 0.012(3) 0.026(2) -0.004(2)
C4 0.0705(2) -0.2202(7) 0.2029(3) 5.4(1) 0.058(3) 0.071(3) 0.059(2) 0.000(3) 0.014(2) -0.026(2)
CS 0.0788(2) -0.2613(7) 0.2936(3) 5.2(1) 0.066(3) 0.053(2) 0.073(2) -0.008(2) 0.030(2) -0.011(2)
C6 0.1017(2) -0.1251(6) 0.3655(3) 4.2(1) 0.060(3) 0.048(2) 0.049(2) -0.006(2) 0.026(2) -0.004(2)
C l 0.1049(2) 0.2900(6) 0.4475(2) 3.1(1) 0.038(2) 0.045(2) 0.040(2) 0.002(2) 0.022(1) 0.001(2)
CS 0.1287(2) 0.4450(6) 0.5128(2) 3.2(1) 0.045(2) 0.040(2) 0.042(2) -0.003(2) 0.024(1) -0.005(2)
C 9 0.1905(2) 0.5121(5) 0.5492(2) 3.5(1) 0.056(2) 0.037(2) 0.042(2) 0.004(2) 0.026(1) 0.002(2)
CIO 0.2598(2) 0.7606(6) 0.6377(3) 4.4(1) 0.050(3) 0.059(3) 0.061(2) -0.016(2) 0.027(2) -0.012(2)
C l l 0.2585(3) 0.9373(8) 0.6876(4) 7.0(2) 0.083(3) 0.079(3) 0.098(3) -0.026(3) 0.039(2) -0.038(3)
C l  2 0.0890(2) 0.5491(6) 0.5342(2) 3.6(1) 0.053(3) 0.041(2) 0.045(2) -0.008(2) 0.025(1) -0.008(2)
H 1N 0.186 0.225 0.453
H3NA 0.029 0.133 0.364
H3NB 0.018 0.315 0.429
H2 0.119 0.225 0.240
H3 0.080 -0.018 0.118
H4 0.054 -0.317 0.150
H5 0.066 -0.389 0.304
H6 0.108 -0.157 0.432
H 10A 0.291 0.668 0.685
H10B 0.269 0.785 0.584
H 11A 0.299 1.007 0.717
H 11B 0.226 1.028 0.638
H 11C 0.248 0.913 0.740
* H ie hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp ( -2k 1 {h2a'2U (l,l) + kV 2U (2,2) + l2c*2U(3,3) + 2hkaVU (l,2) + 2hlaY U (l,3) + 2klbYU(2,3)} ]
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Tnblc 2.23 Bond lengths/A and bond angles/(8) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
O l C9 1.217(6) N3 C7 1.337(5) C5 C6 1.377(6)
0 2 C9 1.343(5) C l C2 1.375(6) C7 C8 1.415(5)
0 2 CIO 1.443(5) C l C6 1.372(6) C8 C9 1.437(6)
N l C l 1.430(5) C2 C3 1.378(6) C8 C 12 1.397(7)
N l C7 1.330(6) C3 C4 1.367(7) CIO C l l 1.480(8)
N2 C l 2 1.149(7) C4 C5 1.369(7)
iml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
C9 0 2 CIO 116.8(4) C3 C4 C5 120.0(4) C7 CS C l 2 118.9(4)
C l N l C7 1219(3) C4 C5 C6 120.0(5) C9 C8 C l  2 118.6(3)
N l C l C2 119.3(4) C l C6 C5 119.7(4) O l C9 0 2 1219(4)
N l C l C6 120.2(4) N l C7 N3 119.6(3) O l C9 C8 126.0(4)
C2 C l C6 120.5(4) N l C7 C8 121.2(4) 0 2 C9 C8 111.1(4)
C l C 2 C3 119.1(4) N3 C7 C8 119.2(4) 0 2 CIO C l l 106.8(4)
C2 C3 C4 120.6(4) C7 C 8 C9 122.1(4) N2 C 12 C8 178.9(4)
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Crystallographic Structure of NC022966
Crystallographic data and information relating 
to the solution of the structure of NC022966
are given in Table 2.24. The structure of the 
molecule is depicted in Figures 2.9 and 2.10. The
positional and thermal parameters and the bond distances 
and angles are given in Tables 2.25 and 2.26.
The following points should be noted:
• The structure contains two molecules in the asymmetric unit.
® The hydrogen atoms H1A and H1B were found in a difference Fourier map
and the atoms’ positional and isotropic thermal parameters were included in
the least squares refinement 
® Hydrogen bonding between H1N and Ol holds the center of each molecule in
a pseudo six membered ring. The oxygen to nitrogen distances involved in
this interaction are;
® A further close contact was observed between the carbonyl carbon C9B and 
the carbonyl oxygen OlA in the same asymmetric unit. The observed 
distance is 3.089A which compares with the sum of van der Waals distances 
for the two atoms of 3.22A (Bondi, 1964).
OlA N1A 2.664A OIB NIB 2.695A
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Table 2.24 Crystallographic Information for NC022966
NC022966
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
f i ( M o K a )
Crystal size 
F(000)
scI3h 14n 2o2
262.33
2.20cm'1
0.30,0.15,0.15mm
1104
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<0< 15°
Monoclinic
15.378(2)A
7.865(1)A
23.022 (4) A
97.93(1)°
2758(1)A3
1.264gcm'1
1°<0<24° 
0<h<17 
0<k<9 
-26<1<26 
91 hours 
002 
- 0 . 1%  
None
Number of reflections 4855
collected
xp scan correction Yes
minimum 0.968
maximum 0.998
average 0.981
Number of 3a(I) reflections 1769 
after data reduction and 
used in least squares 
Spacegroup P21/c
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.114
convergence 
DIFABS Absorption Yes
correction
minimum 0,718
maximum 1.253
average 0.991
R factor convergence 0.096
Anisotropic R factor 0.052
convergence 
Weighted R factor 0.058
Estimated standard 1.163
deviation 
Weighting scheme 2
pwt 0.02
qwt 1.0
Largest peak in 0.4eA'3
difference Fourier
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Tnble 2.25 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The Beq values 
are calculated according to the equation 4/3 jl- )*
Atom X y z B« U (l,l) U(2,2) U(3,3) U (l,2) U (l,3) U(2.3)
S1A 0.5432(1) 0.1591(2) 0.95910(7) 5.17(4) 0.077(1) 0.062(1) 0.0589(9) -0.026(1) 0.0143(9) -0.0020(9)
O lA 0.6744(3) 0.6859(5) 0.9766(2) 5.1(1) 0.080(3) 0.061(3) 0.055(2) -0.022(2) 0.020(2) 0.006(2)
0 2 A 0.6793(3) 0.6480(5) 1.0737(2) 4.5(1) 0.063(3) 0.060(2) 0.050(2) -0.016(2) 0.015(2) -0.008(2)
N 1A 0.6146(3) 0.4248(6) 0.9089(2) 4.2(1) 0.050(3) 0.060(3) 0.048(3) -0.023(3) 0.005(2) -0.001(2)
N2A 0.6110(4) 0.2617(8) 1.1067(2) 6.4(2) 0.112(5) 0.085(4) 0.050(3) -0.026(4) 0.018(3) 0.008(3)
C IA 0.5783(4) 0.3869(7) 0.8498(2) 3.8(1) 0.059(4) 0.047(4) 0.038(3) -0.005(3) 0.002(3) -0.001(3)
C2A 0.4891(4) 0.3762(9) 0.8343(3) 4.9(2) 0.055(4) 0.082(5) 0.050(3) 0.004(4) 0.009(3) -0.007(4)
C3A 0.4570(4) 0.337(1) 0.7771(3) 5.8(2) 0.050(4) 0.104(6) 0.064(4) -0.008(5) -0.004(3) 0.001(4)
C4A 0.5118(5) 0.3154(9) 0.7357(3) 5.8(2) 0.103(6) 0.078(5) 0.036(3) 0.001(5) -0.008(4) 0.001(3)
C5A 0.5997(5) 0.335(1) 0.7512(3) 5.7(2) 0.076(5) 0.099(5) 0.046(3) 0.013(5) 0.022(3) 0.002(4)
C6A 0.6342(4) 0.371(1) 0.8080(3) 5.1(2) 0.044(4) 0.098(5) 0.053(3) -0.002(4) 0.013(3) 0.007(4)
C7A 0.5989(3) 0.3505(8) 0.9586(2) 3.2(1) 0.025(3) 0.053(3) 0.045(3) -0.003(3) 0.012(2) 0.006(3)
C8A 0.6239(3) 0.4274(7) 1.0125(2) 3.0(1) 0.026(3) 0.058(4) 0.033(3) -0.007(3) 0.015(2) -0.002(3)
C9A 0.6606(4) 0.5967(7) 1.0173(2) 3.4(1) 0.029(3) 0.054(4) 0.050(3) -0.004(3) 0.011(3) -0.001(3)
C10A 0.7163(5) 0.8169(9) 1.0826(3) 5.6(2) 0.081(5) 0.060(4) 0.072(4) -0.029(4) 0.010(4) -0.015(4)
C l l  A 0.7425(6) 0.843(1) 1.1449(3) 8.5(2) 0.132(7) 0.097(6) 0.096(5) -0.051(5) 0.018(5) -0.032(5)
C 12 A 0.6159(4) 0.3347(S) 1.0643(2) 4.0(1) 0.050(4) 0.053(4) 0.049(3) -0.010(3) 0.010(3) -0.008(3)
C14A 0.5818(5) 0.0318(9) 0.9047(3) 6.6(2) 0.121(7) 0.048(4) 0.083(5) 0.006(5) 0.012(5) -0.014(4)
H IN A 0.646(3) 0.521(6) 0.917(2) 4.(1)
H 2A 0.449 0.400 0.865
H3A 0.389 0.315 0.764
H4A 0.489 0.283 0.694
H5A 0.640 0.324 0.718
H6A 0.702 0.383 0.821
H 10A A 0.768 0.827 1.059
H10AB 0.671 0.903 1.064
H 11A A 0.768 0.958 1.153
H 11A B 0.689 0.831 1.166
H 11A C 0.787 0.755 1.161
H14A A 0.554 -0.087 0.903
H 14AB 0.572 0.082 0.865
H 14 A C 0.649 0.010 0.914
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Table 2.25 contd.
Atom X y z U (l.l) U(2,2) U(3,3) U(l,2) U(l,3) U(2,3)
S IB 0.8625(1) 0.1288(2) 1.03263(8) 5.50(4) 0.068(1) 0.058(1) 0.079(1) -0.013(1) -0.006(1) 0.014(1)
O IB 0.8919(3) 0.7009(5) 0.9916(2) 4.8(1) 0.061(3) 0.054(3) 0.064(3) -0.007(2) -0.005(2) 0.004(2)
0 2B 0.8248(3) 0.6246(5) 0.9025(2) 4.5(1) 0.056(3) 0.050(2) 0.063(2) 0.001(2) 0.007(2) 0.008(2)
N IB 0.9167(3) 0.4442(7) 1.0698(2) 4.8(1) 0.062(4) 0.063(3) 0.053(3) -0.020(3) 0.001(3) 0.009(3)
N2B 0.8314(4) 0.2122(8) 0.8802(3) 6.8(2) 0.113(5) 0.072(4) 0.072(4) 0.008(4) 0.004(4) -0.010(3)
C 1B 0.9155(4) 0.4218(8) 1.1308(3) 3.9(1) 0.042(4) 0.056(4) 0.053(3) -0.003(3) 0.010(3) -0.001(3)
C2B 0.8433(4) 0.360(1) 1.1530(3) 6.1(2) 0.048(4) 0.102(6) 0.084(4) -0.009(5) 0.014(4) -0.003(5)
C3B 0.8462(5) 0.347(1) 1.2134(3) 7.5(2) 0.081(5) 0.116(6) 0.100(5) -0.012(5) 0.058(4) 0.009(5)
C4B 0.9179(5) 0.397(1) 1.2506(3) 7.6(2) 0.125(7) 0.107(6) 0.063(4) -0.013(6) 0.034(4) -0.005(4)
C5B 0.9879(6) 0.461(1) 1.2284(3) 7.8(2) 0.095(6) 0.133(7) 0.067(5) -0.029(6) -0.001(5) -0.013(5)
C6B 0.9865(4) 0.474(1) 1.1687(3) 5.7(2) 0.064(5) 0.097(5) 0.056(4) -0.024(4) 0.011(4) -0.002(4)
C7B 0.8845(4) 0.3438(8) 1.0249(2) 3.9(1) 0.032(3) 0.060(4) 0.057(3) -0.008(3) 0.011(3) 0.001(3)
C8B 0.8644(4) 0.4098(7) 0.9692(2) 3.6(1) 0.041(4) 0.043(3) 0.052(3) -0.004(3) 0.008(3) 0.003(3)
C9B 0.8633(4) 0.5904(8) 0.9570(3) 3.8(1) 0.028(3) 0.058(4) 0.061(4) -0.002(3) 0.012(3) 0.000(3)
C10B 0.8125(4) 0.8007(8) 0.8863(3) 5.0(2) 0.055(4) 0.055(4) 0.077(4) -0.008(4) -0.009(4) 0.016(4)
C 11B 0.7578(6) 0.808(1) 0.8297(3) 7.8(2) 0.123(7) 0.073(5) 0.091(5) -0.003(5) -0.016(5) 0.012(5)
C12B 0.8457(4) 0.2969(8) 0.9204(3) 4.4(2) 0.051(4) 0.055(4) 0.063(4) 0.004(4) 0.016(3) 0.008(3)
C U B 0.9516(5) 0.0510(9) 1.0827(3) 6.0(2) 0.057(5) 0.072(5) 0.095(5) 0.006(4) -0.006(4) 0.010(4)
H1N B 0.929(3) 0.549(7) 1.057(2) 6.(1)
H2B 0.788 0.319 1.124
H3B 0.791 0.302 1.230
H4B 0.919 0.377 1.294
H5B 1.040 0.511 1.258
H6B 1.038 0.526 1.151
H10BA 0.784 0.862 0.918
H10BB 0.872 0.856 0.886
H 11B A 0.748 0.928 0.817
H 11B B 0.788 0.746 0.800
H 11B C 0.700 0.751 0.832
H 14BA 0.946 -0.075 1.091
H14BB 1.010 0.066 1.067
H 14B C 0.958 0.112 1.122
* The hydrogen atoms' were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -2*2 {h2a '2 U (l,l) + kV 2U (2,2) +  l2c*2U(3,3) + 2hkaVU (1,2) + 2hla*c*U(l,3) + 2klbYU (2,3)} ]
* except for H IN A  and H 1N B
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Table 2.26 Bond Iengths/A and bond angles/(0) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance
A B A B
SI C7 1.732(6) 1.738(7) C l C6 1.381(9) 1.363(8)
SI C l  4 1.768(8) 1.773(7) C2 C3 1.377(8) 1.39(1)
O l C9 1.212(7) 1.218(7) C3 C4 1.36(1) 1.36(1)
0 2 C9 1.350(6) 1.340(7) C4 C5 1.36(1) 1.35(1)
0 2 CIO 1.448(8) 1.440(7) C5 C6 1.370(8) 1.38(1)
N l C l 1.427(7) 1.419(8) C7 C8 1.385(7) 1.377(8)
N l C7 1.337(7) 1.339(7) C8 C9 1.444(8) 1.448(8)
N l H 1N 0.91(5) 0.90(6) C8 C l  2 1.417(8) 1.429(8)
N2 C l  2 1.143(8) 1.137(8) CIO C l l 1.45(1) 1.45(1)
C l C2 1.370(8) 1.371(9)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
A B A B
C7 SI C14 105.9(3) 105.0(3) C l C6 C5 119.1(6) 121.2(7)
C9 0 2 CIO 115.9(4) 117.4(5) SI C7 N l 1222(4) 123.4(4)
C l N l C7 129.2(5) 129.5(5) SI C7 C8 116.8(4) 116.1(4)
C l N l H 1N 120.(3) 117.(3) N l C7 CS 121.0(5) 120.5(6)
C7 N l H 1N 110.(3) 112 (3) C7 C8 C9 1220(5) 123.0(5)
N l C l C2 120.4(5) 1222(5) C7 C8 C 12 118.9(5) 119.5(5)
N l C l C6 118.9(5) 118.5(6) C9 C8 C l  2 119.1(5) 117.5(5)
C2 C l C6 120.6(5) 119.1(6) O l C9 0 2 1221(5) 1229(5)
C l C2 C3 118.5(6) 118.8(6) O l C9 CS 125.6(5) 125.4(5)
C2 C3 C4 121.4(6) 121.6(7) 0 2 C9 C8 1123(5) 111.7(5)
C3 C4 C5 119.3(6) 119.2(7) 0 2 CIO C l l 108.7(6) 107.9(5)
C4 C5 C6 121.0(6) 120.2(7) N2 C l  2 C8 178.5(6) 177.4(7)
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Figure 2,9 ORTEP diagram of the asymmetric unit of NC022966 with ellip­
soids at 50% probability
Figure 2.10 ORTEP diagram of molecule A with ellipsoids at 50% probability
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Crystallographic Structure of NC024763
Crystallographic data and information relating to 
the solution of the structure of NC024763 are given 
in Table 2.27. The structure of the molecule is depicted 
in Figure 2.11. The positional and thermal parameters and
the bond distances and angles are given in Tables 2.28 and 2.29.
The following points should be noted:
® The structure showed evidence of disorder around the terminal ethyl group. 
After full anisotropic refinement with all atoms at unit multiplicity, the
geometry around the terminal ethyl group was unsatisfactoiy. The R factor 
was 0.068 but the bond angle O2-C10-C11 at 96.2(5)°, showed a significant 
deviation from the values for this angle in the other molecules in the series, 
106.5(3)° to 111.(1)° (see Summary at end of chapter). The temperature 
factors for 02 contained a very large U(2,2) component (see below), with
the result that the thermal ellipsoid for this atom was greatly extended in 
one direction.
U(l,l) U(2,2) U(3,3) U(l,2) U(l,3) U(2,3)
02 0.097(2) 0.161(2) 0.064(1) 0.076(1) -0.035(1) -0.047(1)
Finally, a difference Fourier map highlighted several small but significant 
peaks (=*0.9eA3) around the terminal ethyl group of the molecule.
Therefore, the structure was re-refined at the isotropic level. Subsequent difference 
Fourier syntheses located a number of other possible positions for the 02,
CIO and Cll atoms. The molecule was submitted to a further isotropic least
squares refinement with the multiplicities of two 02 atoms (02A and 02B), 
at positions selected from the electron density map also included in the 
refinement (the temperature factors of these two atoms were fixed at this
stage). The positions and multiplicities of the CIO and Cll atoms were not
altered. The multiplicities of 02A and 02B refined at 0.64 and 0.36 respectively.
A distance search performed on the molecule yielded a "sensible" bonding
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geometry for an ester group comprised of the atoms C9, Ol, 02A, CIO and 
Cll, with an O2A-C10-C11 angle of 106.8°. This compared well with the 
identical angle in other molecules of the series. The geometry around C8,
C9, Ol and 02B was also chemically sensible.
A further differerence Fourier synthesis yielded several small peaks around 
the ethyl tail of the molecule in possible disordered positions for the CIO
and Cll atoms. However, further refinement with fractional atoms at these 
positions did not give satisfactory results. It was therefore deemed that the 
structure was multiply disordered around this part of the molecule and that 
further "tinkering" with the model would be fruitless.
The structure was finally submitted to full anisotropic least squares with fixed
multiplicities for the 02A, 02B, CIO and Cll atoms at 0.64, 0.36, 0.64 and 
0.64 respectively. Hydrogen atoms were at calculated positions.
© The structure of the molecule is depicted in Figure 2.11. The top picture
depicts the molecule with 02A, CIO and Cll included. The final value for 
the O2A-C10-C11 bond angle was 105.6(5)° which compares favourably with 
other members of the series. The bottom picture in Figure 2.11 shows the
molecule with the 02B atomic position. Atoms CIO and Cll have been
omitted.
© No significant close intermolecular contacts were noted.
© Whereas in other molecules of the series, internal hydrogen bonding holds the 
central portion of the molecule essentially flat, in NC024763 the molecule
appears to be slightly twisted about the C7-C8 double bond, giving rise to a 
torsional angle N1-C7-C8-C9 of 27.1°.
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Cl 3
C4
CI0
Cl I
Figure 2.11 ORTEP diagrams of molecule with ellipsoids at 50% probability. 
Top - molecule with 02A disordered atom. Bottom - molecule with 02B dis­
ordered atom.
X-Ray Crystallography 79
Table 2.27 Crystallographic Information for NC024763
NC024763
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKa)
Crystal size 
F(000)
sCi4h 16n2o2
276.36
2.14cm'1
0.80,0.40,0.10mm
292
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c 
a
P
r
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<0<15° 
Triclinic 
7.92(1)A 
8.940(2)A 
10.790 (3) A 
72.14(2)° 
82.49(5)° 
82.76(5)° 
718(1)A3 
l^Sgcm'1 
2
1°<0<25° 
0<h<9 
-10<k<10 
- 12 < 1 < 1 2  
34 hours 
002 
-0.5% 
None
Number of reflections 2732
collected
xp scan correction Yes
minimum 0.967
maximum 0.996
average 0.981
Number of 3a(I) reflections 2129 
after data reduction and 
used in least squares 
Spacegroup PI
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.141
convergence 
DIFABS Absorption Yes
correction
minimum 0.655
maximum 1.289
average 0.926
R factor convergence 0.110
Anisotropic R factor 0.069
convergence 
Weighted R factor 0.121
Estimated standard 1.345
deviation 
Weighting scheme 2
pwt 0.08
qwt 8.0
Largest peak in 0.9eA'3
difference Fourier
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Tabic 2.28 Final positional and thermal parameters with esd’s in parentheses and Beq thermal parameters (A2). (The Bcq values 
are calculated according to the equation 4/3 2 .X j/)~  afa. )*
Atom X y z U ( l » l ) U(2,2) U(3,3) U (l,2) U(l,3) U(2,3)
SI 0.20683(9) 0.95178(8) 0.55664(6) 3.92(2) 0.0568(4) 0.0420(3) 0.0524(3) -0.0062(3) -0.0129(3) -0.0134(3)
O l 0.4753(3) 0.8548(3) 0.9301(2) 5.49(5) 0.075(1) 0.091(1) 0.0391(9) 0.014(1) -0.0024(9) -0.0246(9)
0 2 A 0.6985(4) 0.7273(4) 0.8393(3) 4.81(8) 0.046(2) 0.075(2) 0.055(2) 0.004(2) -0.005(1) -0.012(1)
0 2B 0.6441(8) 0.6600(8) 0.8629(5) 5.5(1) 0.062(3) 0.092(4) 0.049(2) 0.036(3) -0.022(2) -0.026(2)
N l 0.3177(3) 1.0865(3) 0.7081(2) 3.37(4) 0.0335(9) 0.047(1) 0.050(1) -0.0077(8) 0.0010(8) -0.0183(8)
N2 0.5744(5) 0.6366(4) 0.5865(3) 6.47(8) 0.096(2) 0.085(2) 0.064(1) 0.020(2) -0.005(2) -0.032(1)
C l 0.1494(3) 1.1635(3) 0.7286(2) 3.17(5) 0.036(1) 0.042(1) 0.044(1) -0.008(1) 0.003(1) -0.0153(9)
C2 0.0303(4) 1.0778(4) 0.8181(3) 4.12(6) 0.046(1) 0.048(1) 0.055(1) -0.008(1) 0.004(1) -0.006(1)
C3 -0.1317(4) 1.1496(4) 0.8425(3) 4.89(8) 0.040(1) 0.072(2) 0.067(2) -0.014(1) 0.012(1) -0.013(2)
C4 -0.1715(4) 1.3059(4) 0.7790(3) 4.59(7) 0.038(1) 0.064(1) 0.077(2) 0.002(1) -0.002(1) -0.032(1)
C5 -0.0528(4) 1.3909(4) 0.6909(3) 4.54(7) 0.052(2) 0.044(1) 0.076(2) -0.001(1) -0.003(1) -0.020(1)
C6 0.1103(4) 1.3209(3) 0.6638(3) 3.96(6) 0.046(1) 0.042(1) 0.061(2) -0.011(1) 0.004(1) -0.015(1)
C7 0.3390(3) 0.9528(3) 0.6743(2) 3.19(5) 0.036(1) 0.045(1) 0.038(1) -0.007(1) 0.006(1) -0.0116(9)
C8 0.4660(3) 0.8319(3) 0.7175(3) 3.69(6) 0.041(1) 0.054(1) 0.041(1) 0.001(1) 0.004(1) -0.013(1)
C9 0.5373(4) 0.8050(4) 0.8409(3) 4.86(7) 0.058(2) 0.073(2) 0.045(1) 0.015(1) -0.002(1) -0.015(1)
CIO 0.7861(8) 0.6854(7) 0.9628(5) 5.3(1) 0.073(3) 0.066(3) 0.055(2) 0.007(3) -0.005(2) -0.011(2)
C l l 0.7129(8) 0.5515(7) 1.0473(7) 6.5(1) 0.071(3) 0.075(3) 0.112(4) -0.008(3) 0.001(3) -0.047(2)
C 12 0.5257(4) 0.7253(4) 0.6443(3) 4.33(6) 0.056(2) 0.058(1) 0.043(1) 0.012(1) 0.001(1) -0.014(1)
C 13 0.4591(4) 1.1572(4) 0.7357(3) 4.32(6) 0.040(1) 0.068(1) 0.063(1) -0.014(1) 0.000(1) -0.028(1)
C l  4 0.1462(5) 0.7546(4) 0.6003(4) 5.91(8) 0.086(2) 0.052(2) 0.092(2) -0.017(1) -0.028(2) -0.016(1)
H 2 0.063 0.968 0.870
H3 -0.220 1.086 0.907
H4 -0.286 1.361 0.802
H5 -0.083 1.504 0.642
H 10A 0.766 0.775 1.003
H10B 0.912 0.662 0.944
H l lA 0.764 0.515 1.132
H 11B 0.586 0.577 1.064
H 11C 0.733 0.464 1.005
H 13A 0.572 1.097 0.719
H 13 C 0.446 1.159 0.829
H 13B 0.464 1.270 0.678
H 14A 0.071 0.744 0.535
H14B 0.252 0.677 0.598
H 14 C 0.085 0.723 0.690
* The hydrogen atoms were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -27t2 {h2a*2U(l,l) + k2b’2U(2,2) + l2c*2U(3,3) + 2hka*b*U(l,2) +  2hla‘c‘U(l,3) + 2klb‘c*U(2,3)} ]
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Table 2.29 Bond lengths/A and bond angles/( 0 ) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
SI C7 1.753(3) N l C7 1.338(4) C4 C5 1.368(4)
SI C l  4 1.790(4) N l C 13 1.460(4) C5 C6 1.400(4)
O l C9 1.203(4) N2 C 12 1.154(5) C l C8 1.393(3)
0 2 A C9 1.377(5) C l C2 1.380(4) CS C9 1.457(4)
0 2 A CIO 1.507(7) C l C6 1.381(3) C8 C 12 1.415(5)
0 2 B C9 1.428(7) C2 C3 1.393(4) CIO C l l 1.403(8)
N l C l 1.446(3) C3 C4 1.371(4)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle Atoml Atom2 Atora3 Angle
C l SI C14 105.9(2) C3 C4 CS 120.1(3) O l C9 0 2B 121.4(3)
C 9 0 2 A CIO 117.1(4) C4 CS C6 121.1(3) O l C9 CS 126.4(3)
C l N l C l 121.2(2) C l 06 CS 118.5(2) 0 2 A C9 C8 111.0(3)
C l N l C l  3 115.9(2) SI C l N l 113.7(2) 0 2B C9 C8 107.0(4)
C l N l C l  3 122.8(2) SI C l CS 122.5(2) 0 2 A CIO C l l 105.6(5)
N l C l C2 118.5(2) N l C l CS 123.5(3) N2 C 12 CS 179.0(3)
N l C l C6 120.9(2) Cl CS C9 1221(3)
C2 C l C6 120.6(2) C l C8 C 12 120.6(3)
C l C2 C3 119.9(3) C9 C8 C 12 117.2(3)
C2 C3 C4 119.9(3) O l C9 0 2 A 1223(3)
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Crystallographic Structure of NC024582
Crystallographic data and information relating 
to the solution of the structure of NC024582 are 
given in Table 2.30. The structure of the molec 
is depicted in Figure 2.14. The positional and thermal
parameters and the bond distances and angles are given in Tables 2.31 and 2.32. 
The following points should be mentioned:
® The hydrogen atom H1N was found in a Fourier difference map using a 
sin#/A cutoff limit of 0.40. The positional and isotropic thermal parameters 
of the atom were included in subsequent least squares refinements. Figure 
2.12 shows a section of the Fourier map around Nl planed on the atoms Cl, 
Nl and H1N. The position of the hydrogen atom is clear.
® The vibrational parameters and subsequent thermal ellipsoids of the atoms C3, 
C4 and C5 (see Figure 2.14) are on the large side. This is probably due to
some extra vibrational motion of the phenyl rings.| Figure 2.13 shows a
contoured section of the Fourier map planed on the ring. This clearly shows 
the poor resolution of the atoms C3, C4 and C5 compared to the three other 
phenyl atoms Cl, C2 and C6.
© Intramolecular hydrogen bonding between H1N and Ol holds the center of 
the molecule together in a pseudo six membered ring. The Ol Nl distance is 
2.649A.
© An intermolecular close contact of 2.989A exists between N2 and N31. This
compares with the sum of van der Waals radii for the two atoms of 3.10A
(Bondi, 1964).
1 -x, -y, -z
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Figure 2.12 Contoured Fourier section planed on Nl, Cl and H1N
l  A
Figure 2.13 Contoured Fourier section planed on the phenyl ring
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Table 2.30 Crystallographic Information for NC024582
NC024582
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKa)
Crystal size 
F(000)
^13^15^3^2
245.28
0.81cm*1
0.20,0.10,0.10mm
520
CELL DETERMINATION
Angular range 
Crystal system 
a 
b 
c
P
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<0< 15°
Monoclinic
9.054(2)A
13.795(6)A
10.435 (3) A
94.10(2)°
1300(1)A3
1.264gcm*1
4
1°<0<25° 
0<h<6 
0<k<10 
-7<1<7 
45 hours 
020 
- 1.1%  
None
Number of reflections 2554
collected
rp scan correction None
Number of 3a(I) reflections 576
after data reduction and 
used in least squares 
Spacegroup Vl^o.
STRUCTURE DETERMINATION
Method SHELXS
Isotropic R factor 0.130
convergence 
DIFABS Absorption Yes
correction
minimum 0.576
maximum 1.466
average 0.978
R factor convergence 0.110
Anisotropic R factor 0.061
convergence 
Weighted R factor 0.067
Estimated standard 1.051
deviation 
Weighting scheme 2
pwt 0.02
qwt 2.0
Largest peak in 0.3eA'3
difference Fourier
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Tnble 2.31 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The B values 
are calculated according to the equation 4/3 2 j£ .  p- )*
Atom a- y z Bc U (l,l) U(2,2) U(3,3) U (l,2) U(l,3) U(2,3)
O l 0.5474(7) 0.6052(4) 0.0750(7) 5.3(2) 0.072(5) 0.042(3) 0.086(5) 0.003(4) 0.002(4) 0.016(4)
0 2 0.6625(7) 0.6861(5) -0.0774(6) 5.0(2) 0.074(4) 0.051(4) 0.069(5) 0.010(4) 0.025(4) -0.008(4)
N l 0.3716(8) 0.7111(5) 0.2118(7) 3.3(2) 0.047(4) 0.039(4) 0.039(5) 0.002(4) -0.005(4) 0.014(4)
N2 0.6290(9) 0.9294(6) -0.0411(8) 5.4(2) 0.068(5) 0.054(5) 0.089(6) 0.006(5) 0.043(4) 0.004(5)
N3 0.3655(8) 0.8773(5) 0.1701(7) 3.4(2) 0.050(5) 0.046(4) 0.036(5) -0.002(4) 0.011(4) 0.002(4)
C l 0.220(1) 0.6936(7) 0.2425(8) 3.9(2) 0.059(6) 0.057(5) 0.031(6) -0.017(5) 0.011(5) -0.009(5)
C2 0.103(1) 0.7316(8) 0.173(1) 5.4(3) 0.049(6) 0.079(7) 0.073(8) -0.008(6) -0.009(6) -0.016(7)
C3 -0.036(1) 0.709(1) 0.208(2) 10.5(4) 0.028(7) 0.15(1) 0.22(1) -0.018(8) 0.019(8) -0.10(1)
C4 -0.057(1) 0.648(1) 0.304(1) 13.3(4) 0.123(9) 0.18(1) 0.22(1) -0.098(8) 0.117(8) -0.124(9)
C5 0.060(2) 0.605(1) 0.364(1) 11.5(4) 0.23(1) 0.15(1) 0.070(7) -0.114(8) 0.089(7) -0.032(8)
C6 0.202(1) 0.6289(9) 0.338(1) 7.1(3) 0.119(9) 0.111(8) 0.041(7) -0.053(8) 0.004(7) -0.001(7)
C7 0.4190(9) 0.7897(6) 0.1494(9) 3.1(2) 0.039(5) 0.041(5) 0.038(6) -0.004(5) -0.010(5) -0.003(5)
C8 0.5283(9) 0.7762(5) 0.0603(8) 3.1(2) 0.040(5) 0.029(5) 0.047(6) -0.002(4) -0.002(5) 0.002(5)
C9 0.5770(9) 0.6820(7) 0.0228(9) 3.7(2) 0.030(5) 0.065(6) 0.046(6) -0.009(5) -0.004(5) -0.007(6)
CIO 0.711(1) 0.5924(8) -0.128(1) 6.4(3) 0.078(8) 0.082(8) 0.079(9) 0.019(7) -0.005(7) -0.001(7)
C l l 0.851(1) 0.571(1) -0.081(1) 8.9(4) 0.078(9) 0.101(9) 0.15(1) 0.023(8) -0.034(9) -0.03(1)
C 12 0.5846(9) 0.85S5(6) -0.0006(9) 3.8(2) 0.039(5) 0.038(5) 0.068(7) 0.010(4) 0.018(5) -0.010(5)
C14 0.290(1) 0.9057(7) 0.283(1) 4.5(3) 0.066(7) 0.060(6) 0.044(7) -0.004(6) 0.002(6) -0.013(6)
H 1N 0.421(7) 0.643(4) 0.192(6) 2.(2)
H3N 0.378 0.929 0.101
H 2 0.117 0.776 0.099
H3 -0.125 0.740 0.158
H4 -0.156 0.633 0.333
H5 0.045 0.553 0.431
H6 0.291 0.600 0.388
H 10A 0.637 0.540 -0.103
H10B 0.702 0.595 -0.226
H 11A 0.886 0.509 -0.112
H 11B 0.920 0.625 -0.105
H I 1C 0.854 0.570 0.017
H 14A 0.260 0.975 0.277
H14B 0.200 0.864 0.288
H 14C 0.358 0.895 0.361
'The hydrogen atoms* were not refined and were allocated fixed temperature factors of B=5.0 A2. The form of the anisotropic 
thermal parameter is,
exp [ -2 r 2 {h V 2 U ( l, l)  + k2b*2U(2,2) + l2c*2U(3,3) + 2hka*b*U(l,2) + 2hIaV U (l,3) +  2klb*c*U(2,3)} ]
* except for H 1N
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Table 2.32 Bond lengths/A and bond angles/( ° ) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
O l C9 1.23(1) N3 C7 1.33(1) C5 C6 1.38(2)
0 2 C9 1.34(1) N3 C14 1.46(1) C7 CS 1.416(1)
0 2 CIO 1.48(1) C l C2 1.35(1) C8 C9 1.44(1)
N l C l 1.45(1) C l C6 1.35(1) C8 C l  2 1.41(1)
N l C7 1.35(1) C2 C3 1.37(1) CIO C l l 1.36(2)
N l H 1N 1.06(6) C3 C4 1.34(2)
N2 C 12 1.15(1) C4 C5 1.33(2)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle Atoml > o 3 Atom3 Angle
C9 0 2 CIO 116.3(8) C l C2 C3 118.(1) C7 CS C9 1227(7)
C l N l C7 125.2(7) C2 C3 C4 12 2(1) C7 CS C 12 118.7(7)
C l N l H 1N 108.(3) C3 C4 C5 119.(1) C9 CS C l 2 118.5(8)
C7 N l H 1N 117.(4) C4 C5 C6 122(1) O l C9 0 2 1225(8)
C7 N3 C l  4 125.0(8) C l C6 C5 118.(1) O l C9 CS 125.3(9)
N l C l C2 122.6(8) N l C7 N3 121.5(8) 0 2 C9 CS 1122(8)
N l C l C6 115.7(8) N l C7 C8 118.1(7) 0 2 CIO C l l 111.(1)
C2 C l C6 121.(1) N3 C7 C8 120.4(8) N2 C 12 CS 174.(1)
Cl 1
N2
probability
C10
CM
Figure 2.14 ORTEP diagram of NC024582 with ellipsoids at 50%
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Crystallographic Structure of NC024649
Crystallographic data and information relating ^ 9
to the solution of the structure of NC024649 0
are given in Table 2.33. The structure of the molecule Cn \ .
is depicted in Figure 2.15. The positional and thermal ch/  '----- '
parameters and the bond distances and angles are given in Tables 2.34 and 2.35.
The following points are worthy of mention:
@ Data was collected for a hexagonal system (obverse rhombohedral cell) and
!ldt7S3X-<efc> * /V T H  H Ev A(5^>a J a i_  l o t o s e s
® Intramolecular hydrogen bonding once more holds the center of the molecule 
in a pseudo six membered ring conformation, though the interaction this 
time is between the carbonyl oxygen atom and a hydrogen atom on the Cl 
substituted NH2 group. The 01-N3 distance involved in this interaction is 
2.708A.
Figure 2.15 ORTEP diagram of NC024649 with ellipsoids at 50% probability
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Table 2.33 Crystallographic Information for NC024649
NC024649
GENERAL INFORMATION DATA REDUCTION
Molecular formula 
Mr
//(MoKtf)
Crystal size 
F(000)
C13^ 15^ 3^ 2
245.28
0.80cm'1
0.55,0.12,0.10mm
2340
CELL DETERMINATION
Angular range 
Crystal system 
a - b
Volume of cell 
Calculated density 
Z
DATA COLLECTION
Angular range 
Index range
Collection time 
Intensity monitor 
Intensity variation 
Intensity correction 
applied
13°<<9<15° 
Hexa-gen-a-i- 
30.405(g) A
7.450(2)A 
5965 (4) A3 
1.229 gem'1 
18
1°<0<24° 
-34<h<34 
-34<k<34 
0< 1<8 
136 hours 
300 
-1.4% 
None
Number of reflections 6797
collected
xp scan correction Yes
minimum 0.949
maximum 0.999
average 0.969
Number of 3a(I) reflections 1811 
after data reduction and 
used in least squares 
Spacegroup R3
STRUCTURE DETERMINATION
Method MULTAN
Isotropic R factor 0.116
convergence 
DIFABS Absorption Yes
correction
minimum 0.704
maximum 1.164
average 0.983
R factor convergence 0.102
Anisotropic R factor 0.047
convergence 
Weighted R factor 0.063
Estimated standard 1.041
deviation 
Weighting scheme 1
p 0.07
Largest peak in 0.4eA*3
difference Fourier
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Table 2.34 Final positional and thermal parameters with esd’s in parentheses and Bcq thermal parameters (A2). (The Btq values 
are calculated according to the equation 4/3 X Y  a;aj )'
Atom X 2 U (l)l) U(2,2) U(3,3) U (l,2) U (l,3) U(2,3)
O l 0.41422(6) 0.97347(6) 0.1586(3) 4.45(5) 0.0667(9) 0.0642(9) 0.056(1) 0.0459(6) -0.0035(8) -0.0002(8)
0 2 0.41473(6) 0.96470(6) 0.4587(3) 4.36(5) 0.0666(8) 0.0668(8) 0.054(1) 0.0495(5) 0.0065(8) -0.0023(8)
N l 0.48461(7) 0.88204(7) 0.1290(3) 3.25(5) 0.0439(9) 0.0526(9) 0.038(1) 0.0323(6) 0.0066(8) 0.0049(9)
N2 0.47227(9) 0.90939(9) 0.6022(3) 5.47(7) 0.099(1) 0.099(1) 0.039(1) 0.0704(8) -0.003(1) -0.004(1)
N3 0.46531(7) 0.93589(7) -0.0233(3) 3.57(5) 0.056(1) 0.050(1) 0.036(1) 0.0319(7) 0.0035(9) 0.0052(9)
C l 0.46850(9) 0.84160(9) 0.2571(4) 3.50(6) 0.057(1) 0.051(1) 0.038(1) 0.0365(8) 0.004(1) -0.000(1)
C2 0.5042(1) 0.8382(1) 0.3623(4) 4.83(7) 0.077(1) 0.083(1) 0.054(2) 0.0631(9) -0.009(1) -0.007(1)
C3 0.4870(1) 0.7977(1) 0.4836(4) 6.79(8) 0.141(2) 0.134(2) 0.051(2) 0.120(1) 0.002(1) 0.010(1)
C4 0.4363(1) 0.7630(1) 0.4954(5) 7.6(1) 0.154(2) 0.108(2) 0.077(2) 0.102(1) 0.051(2) 0.042(2)
C5 0.4017(1) 0.7662(1) 0.3906(5) 6.8(1) 0.095(2) 0.074(2) 0.094(2) 0.046(1) 0.041(2) 0.032(2)
C6 0.4178(1) 0.8056(1) 0.2703(4) 4.52(8) 0.060(1) 0.058(1) 0.059(2) 0.034(1) 0.010(1) 0.005(1)
C7 0.46596(8) 0.91417(9) 0.1301(3) 277(6) 0.025(1) 0.037(1) 0.039(1) 0.0121(8) -0.004(1) -0.002(1)
CS 0.44964(8) 0.92650(8) 0.2908(3) 287(6) 0.033(1) 0.038(1) 0.037(1) 0.0173(8) 0.000(1) 0.001(1)
C9 0.42512(9) 0.95671(9) 0.2898(4) 3.39(7) 0.035(1) 0.044(1) 0.048(1) 0.0180(9) 0.002(1) -0.001(1)
CIO 0.3935(1) 0.9973(1) 0.4824(4) 5.17(8) 0.069(1) 0.072(1) 0.079(2) 0.0524(9) 0.006(1) -0.010(1)
C l l 0.3983(1) 1.0102(1) 0.6758(5) 5.35(8) 0.050(1) 0.070(2) 0.084(2) 0.031(1) 0.008(1) -0.023(1)
C 12 0.46221(9) 0.91600(9) 0.4608(3) 3.45(6) 0.047(1) 0.052(1) 0.040(1) 0.0300(8) 0.003(1) -0.004(1)
C 13 0.5117(1) 0.8788(1) -0.0278(4) 5.28(8) 0.084(1) 0.095(1) 0.054(2) 0.0688(9) 0.023(1) 0.015(1)
H3NA 0.477 0.928 -0.137
H3NB 0.453 0.961 -0.025
H2 0.542 0.865 0.354
H3 0.512 0.794 0.563
H4 0.427 0.734 0.582
H5 0.364 0.740 0.407
H6 0.393 0.809 0.190
H 10A 0.413 1.029 0.405
H10B 0.357 0.979 0.440
H 11A 0.384 1.033 0.701
H U B 0.379 0.978 0.748
H l l C 0.435 1.028 0.712
H 13A 0.523 0.853 -0.009
H13B 0.489 0.869 -0.137
H 13 C 0.542 0.913 -0.051
* The hydrogen atoms were not refined and were allocated fixed temperature factors of B -5 .0  A2. The form of the anisotropic 
thermal parameter is,
exp [ -2*2 {h2a’2 U (l,l)  + kV 2U (2,2) + l2c*2U(3,3) + 2hkaVU (l,2) + 2hlaV U (l,3) + 2klb*c*U(2,3)> ]
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Table 2.35 Bond lengths/A and bond angles/( °) with esd’s in parentheses
Atoml Atom2 Distance Atoml Atom2 Distance Atoml Atom2 Distance
O l C9 1.223(4) N2 C 12 1.142(4) C4 C5 1.352(6)
0 2 C9 1.349(3) N3 C7 1.325(3) C5 C6 1.375(5)
0 2 CIO 1.439(5) C l C2 1.382(5) C7 C8 1.416(4)
N l C l 1.436(3) C l C6 1.376(3) C8 C9 1.444(5)
N l C7 1.353(4) C2 C3 1.402(4) CS C 12 1.405(4)
N l C 13 1.460(4) C3 C4 1.366(4) CIO C l l 1.481(5)
Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle Atoml Atom2 Atom3 Angle
C9 0 2 CIO 117.7(2) C2 C3 C4 120.1(4) C l C8 C l 2 12Z1(3)
C l N l C7 121.9(2) C3 C4 C5 121.5(3) C9 C8 C l 2 115.8(3)
C l N l C l  3 115.8(3) C4 C5 C6 119.3(3) O l C9 0 2 1223(3)
C7 N l C l  3 120.5(2) C l C6 C5 120.6(3) O l C9 CS 127.1(3)
N l C l C2 119.8(2) N l C7 N3 118.1(2) 0 2 C9 C8 110.6(2)
N l C l C6 119.7(3) N l C7 C8 121.7(2) 0 2 CIO C l l 106.5(3)
C2 C l C6 120.4(3) N3 C7 C8 120.2(3) N2 C 12 CS 176.7(4)
C l C2 C3 118.0(2) C7 C8 C9 121.7(2)
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SUMMARY
THE CRYSTAL structures of all but one of the molecules from both series of 
compounds investigated, were solved in order to provide a sound basis for a 
molecular modelling study. The exception was NC019664. This was omitted 
from the crystallographic study on two counts. First, the crystals were of a poor 
quality and appeared to be multiply twinned. Secondly, the compound was the 
last to be investigated crystallographically and by this time it was apparent that 
the core ring system of this series of molecules was consistent throughout the 
series and that NC019664 could be modelled using the crystallographic co-ordi­
nates of the other members of the series. This process is described in Chapter 4. 
The chapter also shows the results of a multiple overlay of the molecules from 
series I.
Figure 2.16 Core structures of molecules from both series of herbicidally 
active compounds
Tables 2.36 and 2.37 summarize the core geometry of both series of molecules 
according to the labelling of the template molecules shown in Figure 2.16. This 
labelling is consistent with all earlier labelling of the molecules. Table 2.36 
shows the similarity in the geometry of the common ring system in the mole­
cules of Series I, as mentioned in the previous chapter. The effect of moving 
the methyl group (Cll) from Nl to N2 in NC021793 can be observed in the 
bond angles around Cl, Nl, N2 and C2.
Table 2.37 shows a common geometry for the members of the second series of 
investigated molecules. The torsional angle N1-C7-C8-C9 has been included to 
indicate the geometry around the C7-C8 double bond. The table shows that in
Series II
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Table 2.36 Comparison of core geometry for Series I molecules. Bond lengths/A and bond angles / ( ° ) with esd's in parentheses
NC021793 NC020771 NC022599 NC026825 NC022675 NC022444
A  B A  B
O l C4 1.233(6) 1.227(6) 1.233(2) 1.241(8) 1.230(7) 1.223(4) 1.231(4) 1.237(6)
N l N2 1.373(5) 1.379(5) 1.394(2) 1.366(8) 1.355(8) 1.369(4) 1.362(4) 1.376(6)
N l C l 1.327(5) 1.324(5) 1.341(2) 1.330(9) 1.344(8) 1.333(5) 1.345(4) 1.338(7)
N l C l l - - -* 1.456(3) 1.45(1) 1.450(9) 1.456(6) 1.463(5) 1.453(7)
N2 C2 1.334(4) 1.342(4) 1.323(2) 1.326(8) 1.356(8) 1.327(5) 1.337(4) 1.327(6)
N3 C2 1.367(5) 1.369(4) 1.385(2) 1.387(8) 1.371(9) 1.372(5) 1.382(5) 1.377(6)
N3 C3 1.304(4) 1.311(4) 1.297(2) 1.289(8) 1.303(8) 1.288(5) 1.295(4) 1.296(6)
N4 C3 1.365(6) 1.371(6) 1.379(2) 1.401(8) 1.390(8) 1.386(4) 1.378(4) 1.386(7)
N4 C4 1.400(5) 1.399(5) 1.394(2) 1.385(8) 1.386(8) 1.391(5) 1.374(4) 1.370(6)
C l C5 1.425(4) 1.426(4) 1.399(3) 1.365(9) 1.395(9) 1.382(5) 1.400(5) 1.395(7)
C2 C5 1.368(7) 1.374(6) 1.402(2) 1.395(9) 1.404(1) 1.406(5) 1.393(4) 1.400(7)
C3 C7 1.522(5) 1.519(5) 1.523(3) 1.517(9) 1.51(1) 1.517(5) 1.525(5) 1.508(7)
C4 C5 1.408(4) 1.410(5) 1.404(2) 1.421(9) 1.424(8) 1.418(5) 1.434(4) 1.426(7))
C7 CS 1.499(8) 1.512(7) 1.518(4) 1.52(1) 1.47(1) 1.528(5) 1.536(6) 1.522(8)
C7 C9 1.506(9) 1.527(6) 1.524(3) 1.52(1) 1.49(1) 1.524(5) 1.530(5) 1.531(8)
C7 CIO 1.512(6) 1.542(6) 1.518(3) 1.53(1) 1.54(1) 1.542(5) 1.528(5) 1.539(7)
N2 N l C l 105.8(3) 106.1(2) 113.2(2) 113.5(5) 114.2(5) 113.1(3) 114.7(3) 114.6(4)
N2 N l C l l - - - - 118.4(1) 118.9(6) 118.6(5) 118.4(3) 117.9(3) 118.5(4)
C l N l C l l - - - - 128.3(2) 127.5(6) 127.2(6) 128.4(3) 127.3(3) 126.9(5)
N l N2 C2 111.4(4) 110.9(3) 103.4(1) 102.5(5) 103.5(5) 103.6(3) 1026(2) 1024(4)
C2 N3 C3 113.3(4) 113.5(4) 114.7(1) 115.0(6) 113.7(5) 114.7(3) 114.0(3) 114.9(4)
C3 N4 C4 124.9(3) 125.6(3) 124.8(1) 125.1(5) 125.3(5) 125.5(3) 125.8(3) 125.5(4)
N l C l C5 109.7(4) 110.0(4) 105.5(2) 106.6(6) 105.6(6) 106.7(3) 104.7(3) 105.0(5)
N2 C2 N3 125.5(4) 125.3(4) 123.9(2) 1221(6) 1224(6) 1229(3) 121.3(3) 121.6(4)
N2 C2 C5 107.7(3) 107.8(3) 1124(2) 1127(6) 111.3(6) 112 1(3 ) 1128(3) 113.0(4)
N3 C2 C5 126.7(3) 126.9(3) 123.7(1) 125.1(6) 126.2(5) 125.0(3) 125.9(3) 125.4(4)
N3 C3 N4 123.7(3) 1219(3) 123.9(2) 1228(6) 123.7(6) 123.5(3) 123.5(3) 1227(5)
N3 C3 C7 117.8(4) 119.9(4) 120.3(2) 121.9(6) 119.5(6) 121.0(3) 120.8(3) 121.4(5)
N4 C3 C7 118.3(3) 117.2(3) 115.8(1) 115.3(5) 116.8(5) 115.5(3) 115.8(3) 115.8(4)
O l C4 N4 121.3(3) 120.9(3) 121.5(2) 119.7(6) 120.4(6) 120.9(3) 120.6(3) 119.3(4)
O l C4 C5 127.2(3) 127.7(3) 126.8(2) 128.0(6) 127.8(6) 127.8(3) 127.5(3) 127.8(5)
N4 C4 C5 111.4(4) 111.4(4) 111.7(1) 1122(6) 111.7(5) 111.3(3) 111.9(3) 1129(4)
C l C5 C2 105.4(3) 105.2(3) 105.5(1) 104.7(6) 105.4(5) 104.5(3) 105.1(3) 105.0(4)
C l C5 C4 134.7(4) 135.1(4) 133.2(2) 135.7(6) 135.2(6) 135.4(3) 135.8(3) 136.4(5)
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Table 2.37 Comparison of core geometry for Series II molecules. Bond lengths/A and bond angles / ( 0) with esd's in parentheses
NC020663 NC022966
A B
NC024763* NC024582 NC024649
O l C9 1.217(6) 1.212(7) 1.218(7) 1.203(4) 1.23(1) 1.223(4)
0 2 C9 1.343(5) 1.350(6) 1.340(7) 1.377(5) 1.34(1) 1.349(3)
0 2 CIO 1.443(5) 1.448(8) 1.440(7) 1.507(7) 1.48(1) 1.439(5)
N l C l 1.430(5) 1.427(7) 1.419(8) 1.446(3) 1.45(1) 1.436(3)
N l C7 1.330(6) 1.337(7) 1.339(7) 1.338(4) 1.35(1) 1.353(4)
N2 C 12 1.149(7) 1.143(8) 1.137(8) 1.154(5) 1.15(1) 1.142(4)
C l C2 1.375(6) 1.370(8) 1.371(9) 1.380(4) 1.35(1) 1.382(5)
C l C6 1.372(6) 1.381(9) 1.363(8) 1.381(3) 1.35(1) 1.376(3)
C2 C3 1.378(6) 1.377(8) 1.39(1) 1.393(4) 1.37(1) 1.402(4)
C3 C4 1.367(7) 1.37(1) 1.36(1) 1.371(4) 1.34(2) 1.366(4)
C4 C5 1.369(7) 1.36(1) 1.35(1) 1.368(4) 1.33(2) 1.352(6)
C5 C6 1.377(6) 1.370(8) 1.37(1) 1.400(4) 1.38(2) 1.375(5)
C7 C8 1.415(5) 1.385(7) 1.377(8) 1.393(3) 1.42(1) 1.416(4)
C8 C9 1.437(6) 1.444(8) 1.448(8) 1.457(4) 1.44(1) 1.444(5)
CS C 12 1.397(7) 1.417(8) 1.429(8) 1.415(5) 1.41(1) 1.405(4)
CIO C l l 1.480(8) 1.45(1) 1.45(1) 1.403(8) 1.36(2) ' 1.481(5)
C9 0 2  CIO 116.8(4) 115.9(4) 117.4(5) 117.1(4) 116.3(8) 117.7(2)
C l N l C7 122.9(3) 129.2(5) 129.5(5) 121.2(2) 125.2(7) 121.9(2)
N l C l  C2 119.3(4) 120.4(5) 1222(5) 118.5(2) 1226(8) 119.8(2)
N l C l  C6 120.2(4) 118.9(5) 118.5(6) 120.9(2) 115.7(8) 119.7(3)
C2 C l C6 120.5(4) 120.6(5) 119.1(6) 120.6(2) 121.(1) 120.4(3)
C l C2 C3 119.1(4) 118.5(6) 118.8(6) 119.9(3) 118.(1) 118.0(2)
C2 C3 C4 120.6(4) 121.4(6) 121.6(7) 119.9(3) 12 2(1) 120.1(4)
C3 C4 C5 120.0(4) 119.3(6) 119.2(7) 120.1(3) 119.(1) 121.5(3)
C4 C5 C6 120.0(5) 121.0(6) 120.2(7) 121.1(3) 12 2(1) 119.3(3)
C l C6 C5 119.7(4) 119.1(6) 121.2(7) 118.5(2) 118.(1) 120.6(3)
N l C7 CS 121.2(4) 121.0(5) 120.5(6) 123.5(3) 118.1(7) 121.7(2)
C7 CS C9 1221(4) 1220(5) 123.0(5) 1221(3) 1227(7) 121.7(2)
C7 CS C 12 118.9(4) 118.9(5) 119.5(5) 120.6(3) 118.7(7) 122.1(3)
C9 CS C l  2 118.6(3) 119.1(5) 117.5(5) 117.2(3) 118.5(8) 115.8(3)
O l C9 0 2 122.9(4) 1221(5) 1229(5) 1223(3) 1225(8) 1223(3)
O l C9 CS 126.0(4) 125.6(5) 125.4(5) 126.4(3) 125.3(9) 127.1(3)
0 2 C9 CS 111.1(4) 112.3(5) 111.7(5) 111.0(3) 1122(8) 110.6(2)
0 2 CIO C l l 106.8(4) 108.7(6) 107.9(5) 105.6(5) 111.(1) 106.5(3)
N2 C 12  C8 178.9(4) 178.5(6) 177.4(7) 179.0(3) 174.(1) 176.7(4)
N l C7 CS C9 2.7 5.7 -9.9 27.1 7.7 -173.8
* 0 2  is the atom 0 2 A  in NC024763
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the three compounds containing a hydrogen atom attached to Nl (NC020663, 
NC022966 and NC024582), this angle is close to 0° because of the existence of 
internal hydrogen bonding between this atom and the oxygen of the carbonyl
group. However, in NC024649 this angle is nearly 180° (or -180°) since the
only hydrogen atom capable of forming an internal hydrogen bond with the 
carbonyl oxygen is on the NHMe substituent of C7. The major conformational 
difference between NC024649 and the above three compounds lies therefore, in
a rotation about the C7-C8 bond.
The next step in the theoretical investigation was to complement the crystallo­
graphic results by examining through NMR spectroscopy, the possibility of 
conformational change in the molecules of series II. An account of this study 
now follows in Chapter 3.
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INTRODUCTION
^^MONGST the cyanoacrylate based molecules of series II there is more poten­
tial for conformational variability than in the more rigid molecules of series I. 
This second series of molecules was therefore submitted to an NMR analysis in 
a bid to glean as much conformational information as possible, in order to aid 
the molecular modelling studies. Details of the NMR experiments follow, but 
first a brief account of the two NMR techniques employed in these investiga­
tions.
EQUILIBRIUM AND NMR SPECTROSCOPY
IN AN EQUILIBRIUM system where the exchange process is relatively slow 
compared to the NMR chemical shift time scale, saturation population transfer 
(SPT) may be used to identify and characterize the equilibrium sites. For two
A' B *
relaxation saturation
-  B
Figure 3.1 Transfer of saturation in a system at equilibrium
species A and B in equilibrium as shown above in Figure 3.1, if the nuclear 
magnetic resonance of B is saturated, then the subsequent transfer of saturation 
to A* manifests itself as a reduction in the signal intensity of A, provided that 
the relaxation rate is less than the equilibrium exchange rate.
Through a "tautomeric type" process it should be possible for the cyanoacrylate 
molecules to show effective rotation about the double bond, as indicated in the 
scheme in Figure 3.2. Therefore, any proton involved in an internal hydrogen 
bonding interaction with the carbonyl oxygen, will lose the deshielding effect
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o Rt
rotation
\\
,o
Figure 3.2 Scheme showing the possibility of effective rotation about the 
double bond
of the carbonyl group if rotation takes place. If the timescale for the rotation is 
suitable, this should reveal itself in the NMR spectrum through the existence of 
two peaks for the said proton. The equilibrium nature of these protons can then 
be confirmed via an SPT experiment.
If nA and nB are the mole fractions of A and B, the above equilibrium may be 
characterized by two parameters.
® The position of the equilibrium is determined by AG, the free energy of the 
process ie.
nB / nA = exP( "AG / RT ) (3.1)
R is the universal gas constant 
T is the temperature
where nA + nfi = 1
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« The rate of interconversion is determined by AG*, the free energy of
activation, ie. the rate of the reaction A -* B is given by,
k  =  R I  e x P  (  - A G *  /  R T  )  ( 3 - 2 )
Nh
N is Avogadro’s constant
h is Planck’s constant
The NMR spectrum of the simplest equilibrium system with no coupling 
present, consists of two equal intensity peaks. As the temperature of the system 
is raised, the exchange rate between the equilibrating species increases and the 
two resonances broaden, merge into one broad resonance and finally give one
sharp, “average” peak characteristic of fast exchange. The temperature at which 
these two separate peaks just merge into one is called the coalescence point. At 
this temperature the lifetime of the nucleus A (or B) in a discrete state is given
fey.
r = \/2 / jzSv (3.3)
where 6v = vA - vB, the difference between the resonance frequencies of the 
equilibrated species.
The rate constant for the reaction A B is given by,
k = 1 / r (3.4)
Combining the equations (3.2), (3.3) and (3.4) and substituting for the coales­
cence temperature and the resonating frequencies, gives the free energy of
activation, AG*, for the exchange process.
= loge (\/(2)R / jrNh) + Ioge(T / dv) (3.5)
R T
The units of AG* are Jmol*1. A more detailed explanation of the derivation of
equations (3.1) - (3.5) is given in Abraham and Loftus, 1978.
Equation (3.5) is only truly valid for the case where nA = nB and there is no
coupling. However, it may be used to give approximate values of AG*.
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TWO DIMENSIONAL NMR SPECTROSCOPY
NUCLEAR magnetic resonance deals with the interaction between the magnetic 
moments of atomic nuclei and magnetic fields. The magnetic moment of a nu­
cleus is associated with the nuclear spin S. Only nuclei for which S ^ 0 have a 
magnetic moment.
Nuclei with spin Vz are aligned either in a parallel, or an antiparallel orientation 
with respect to the applied field Bo. Only these two states exist, namely a and 
/?, the parallel a state being lower in energy than the antiparallel /5 state. There­
fore, the population of the a state is greater than that of the /? state (Boltzmann 
distribution) and a macroscopic magnetization exists along the Bo field due to 
this population difference.
The method now generally used for recording a one dimensional (ID) NMR 
spectrum is the Fourier technique (Kessler et al, 1988). It may be broadly 
divided into two parts, preparation and detection (Figure 3.3). As previously 
mentioned, when a nucleus is placed in a magnetic field, the magnetization lies 
parallel to it. Application of a radio frequency pulse rotates the magnetization
Detection
Figure 3.3 Schematic diagram of ID Fourier NMR spectroscopy
away from this parallel orientation (preparation). This allows the return to 
magnetization at the equilibrium state to be followed (detection). The resulting 
free induction decay (FID) spectrum represents a variation of intensity of the 
detected signal with time. Fourier transformation then generates the NMR 
spectrum. This is simply a mathematical procedure by which frequencies which 
are detected in an oscillating function of time, are transformed into signals at 
their corresponding positions on a frequency scale.
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In a two dimensional (2D) NMR experiment, an extra time dimension is added 
(Figure 3.4). Once again, rotation of the magnetization away from its parallel 
orientation is effected by the application of a radio frequency pulse or a 
combination of pulses (preparation). This is followed by an evolution period in 
which this transient state is allowed to evolve for varying time periods tj, a 
mixing period (t) during which the spins are correlated with each other, and 
finally the detection period t2. A number of experiments are recorded with 
increasing values for tj to generate a data matrix s(t1}t2). Two dimensional 
Fourier transformation of s(t15t2) yields the 2D spectrum S(a>1,cy2). The second
Evolution
Preparation Mixing Detection 
t. t2
Fourier Fourier
transformation transformation
0)^
CO.
Figure 3.4 Schematic of 2D NMR spectroscopy
frequency dimension in the 2D spectrum originates from the Fourier transfor­
mation of the tx modulated patterns in the ID spectra. Thus, the two frequency 
co-ordinates and a>2 of a particular resonance, correspond to the tj and t2 
frequencies associated with the observed magnetization. Most homonuclear 2D 
experiments contain the ID spectrum on the diagonal with symmetrically placed 
cross peaks on either side representing different kinds of interaction between 
the nuclear spins. The nature of the interaction depends upon the type of 2D 
experiment, eg. COSY (correlated spectroscopy), HOHAHA (homo-nuclear Hart- 
mann-Hahn), NOESY (nuclear Overhauser and exchange spectroscopy).
The COSY experiment delineates scalar correlated spin systems and so can dem­
onstrate direct, through bond connectivities. The peaks off the diagonal of the 
2D spectrum may be used to link those protons coupled directly through bonds.
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DETAILS OF NMR EXPERIMENTS
ALL SPECTRA were collected on Bruker WM300 and AC300 spectrometers 
with Aspect 2000 and 3000 data systems, using standard Bruker software.! 
Accounts and conclusions of the NMR experiments for each of the compounds 
investigated, are detailed below
Study of NC020663
The XH NMR spectrum was run in chloroform at 298K (see Figure 3.5). The 
ethyl and aromatic protons are easily assigned. The remaining four peaks make 
up the NH2 and NH proton contributions. The results of an SPT experiment are 
summarized in Figure 3.6. Each of the four peaks was irradiated in turn, and 
the effect on each of the other resonances noted by subtracting the resultant 
spectrum from the ordinary room temperature spectrum (these are the four 
traces shown in Figure 3.6).
—I--------1-------- 1--------1-------- 1-------- i-------- 1--------1-------- 1--------1-------- r
11 10 9 8  7 6  5 4  3 2  1
Figure 3.5 lU NMR spectrum of NC020663 at 298K
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Figure 3.6 Results of the SPT experiment at 298IC. The traces still show 
some small features resulting from the effects of incomplete subtraction.
NMR Spectroscopy 103
The observed transfer of saturation therefore indicates an equilibrium between 
the proton environments responsible for the resonances at 10.7 and 6.7 ppm, 
and a further equilibrium between the proton environments responsible for the 
resonances at 9.3 and 5.2 ppm. Addition of the integrals at 10.7 and 6.7 ppm 
agrees with a single proton resonance, while addition of the integrals of the 
resonances at 9.3 and 5.2 ppm, a two proton resonance.
All this is in accordance with the scheme described in Figure 3.2 and postulates 
the existence of two extreme conformations in solution (Figure 3.7).
Because of the deshielding nature of the carbonyl oxygen, it might be expected
that the hydrogen bonded proton resonances occur downfield (higher chemical
shift) of the resonances due to the non-hydrogen bonding protons. This being 
the case, an examination of the integrals of the areas under the traces, reveals a 
higher population of NH protons in a H-bonded environment and a higher
population of NH2 protons in a non hydrogen bonding environment. The ratio 
of the integrals of the peaks representing the NH proton is approximately 2:1 in 
favour of the hydrogen bonded form. For the NH2 protons, the ratio is much 
greater than 2:1 for the non-hydrogen bonded form. This would appear to be 
contradictory but then for these NH2 protons there is the further complication 
of rotation around the C-N bond, so distorting the picture. However, the results 
would suggest that (I) is the preferred conformer in solution, an observation
which is in agreement with the crystallographic description of the molecule. 
This shows the molecule to be locked in a pseudo six membered ring with 
hydrogen bonding between the carbonyl oxygen and the NH proton.
(I) (H)
Figure 3.7 Possible conformational forms of NC020663
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Study of NC022966
The *H NMR spectrum was run in deuterated chloroform at 298K (Figure 3.8). 
An examination of the spectrum clearly shows the aromatic, ethyl and SCH3 
protons. A single peak in the trace represents the NH resonance and the integral 
of the area under this signal reveals it to be close to the required area for a 
single proton resonance. The position of the peak in the spectrum, if compared 
to the NH signals in the spectrum of NC020663, would suggest the signal 
results from the resonance of an NH proton sitting in a hydrogen bonded 
environment. This would infer that the compound exists in the internally 
hydrogen bonded form even in solution, just as observed in the crystal struc­
ture.
SCH3
CH;
CII 3
Ph
CH2
- L .
NH
'I II uAJJl
12 11 10 9 8 7 6 5 4 3 2 1
Figure 3.8 *H NMR spectrum of NC22966 at 298K
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Study of NC024763
The XH NMR spectrum was run in deuterated chloroform at 298K (Figure 3.9). 
An examination of the spectrum reveals no major surprises. The SCH3 and 
NCH3 proton resonance signals cannot be unambiguously assigned. However, by 
comparison with the spectra of the other members of the series, it is most likely 
that the peak at 2.3 ppm is due to the SCH3 protons and the peak at 3.5 ppm to 
the NCH3 protons.
11 10 9 8 7  6 5 4  3 2 1
Figure 3.9 XH NMR spectrum of NC024763 at 298K
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Study of NC024582
Ambient Temperature Experiments
The *H NMR spectrum was run in deuterated chloroform at 298K (Figure 
3.10). The ethyl and aromatic protons are, once again, clearly identifiable. The
remaining five resonances at 10.8, 9.2, 6.8, 5.2 and 2.6 ppm make up the NH 
and NH(CH3) proton contributions. The results of an SPT experiment involving 
the top four signals are summarized in Figure 3.11. Once again, each of the 
four peaks was irradiated in turn and the effect on each of the other resonances
noted by subtracting the resultant spectrum from the ordinary room tempera­
ture spectrum. The traces in Figure 3.11 therefore indicate an equilibrium
between the species giving rise to the signals at 10.8 and 6.8 ppm, and a further 
equilibrium between the species responsible for the resonances at 9.2 and 5.2 
PPm-
Figure 3.10 *H NMR spectrum of NC024582 at 298K
As in the example of NC020663, the results are in accordance with the scheme 
proposed in Figure 3.2 and once more, postulate the existence in solution of the 
two extreme conformations shown in Figure 3.12.
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11 10
Peak irradiated
Figure 3,11 Traces from the SPT experiment at 298IC
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From an examination of the spectrum of NC020663 (Figure 3.5), it might be 
expected that for NC024582 the resonances at 10.8 and 6.8 ppm are due to the 
NH proton, while the resonances at 9.3 and 5.2 ppm make up the NH(CH3) 
amine proton contribution. However, unlike in the case of NC020663, at room
Figure 3.12 Possible conformational forms of NC024582
temperature the four peaks show equal weight and so indicate the compound 
has preference for neither conformation (I) nor (II).
Low Temperature Experiments
At room temperature, the resonance at 2.6 ppm appears as a broad split peak. 
The splitting, at approximately 30 Hz, is too wide for any spin-spin coupling, 
and so the likelihood is, the splitting is due to the NH(CH3) methyl protons 
sitting in the two environments depicted in (I) and (II) above. However, at 
298K the signals are too close for an SPT experiment. Therefore, the solution 
was cooled to 273K. At this temperature the broad, split peak sharpens into a 
pair of fine doublets, clearly indicating coupling of the methyl protons to the 
amine proton in NH(CH3) (Figure 3.13).
Figure 3.13 also shows the resultant loss in intensity of the signal at 2.8 ppm on 
saturation of the signal at 2.6 ppm, therefore providing evidence for the 
existence of an equilibrium between the two species giving rise to the reso­
nances.
In order to show that it was an equilibrium process that gave rise to the loss in 
intensity of the peak at 2.8 ppm, and not just overlap with the irradiating
( I ) (n)
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Figure 3.13 The top trace is the spectrum recorded at 273K. The separa­
tion of the pair of fine doublets is wide enough to allow for saturation of 
the doublet at 2.6 ppm. The bottom trace shows the results of the satura­
tion, a definite decrease in the signal at 2.8ppm.
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frequency, the sample was irradiated at 2.4 ppm (off resonance by a distance 
equal to that between the two peaks of interest), and any change in the signal 
at 2.6 ppm was noted. No difference was observed, and so it can be construed 
that the above effect is a result of an equilibrium process and not because of 
any overlap between the resonating and irradiating frequencies.
The temperature of the solution was further reduced to 243KL The resultant 
spectrum is depicted in Figure 3.14. At this temperature, the methyl proton 
signal at 2.8 ppm has broadened and sits underneath the, now sharper doublet 
at 2.6 ppm. Further downfield, greater detail can be discerned in the four 
signals that make up the NH and NH(CH3) amine proton contributions. The 
beginnings of a quartet can be seen in the signal at 9.3 ppm, evidence for the 
peak’s assignment to the NH(CH3) amine proton. Furthermore, the integrals of 
the area under the four peaks are now not equal. Instead, the major NH(CH3) 
proton signal is at higher shift while the major NH signal occurs at a lower 
chemical shift. Since it is the proton in the hydrogen bonded environment
Figure 3.14 The *H NMR spectrum recorded at 243K. The expansion of 
the section around 9ppm shows the peak beginning to develop into a quar­
tet. This is indicative of coupling to the CH3 group protons.
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which is at a higher shift rather than the proton in a non-hydrogen bonding
environment, this would indicate that at low temperatures the molecule locks 
into conformer (II) as depicted in Figure 3.12. This is the opposite of the X-ray 
crystallographic picture which shows (I) to be the preferred solid state confor­
mation.
Elevated Temperature Experiments
The temperature of the solution was increased up to and above the coalescence 
point of the two NH(CH3) methyl proton signals (see Figure 3.15). The coales­
cence temperature was deemed to be 309 K, and 827.6 and 790.4 Hz the fre­
quencies of the coalescing signals (the calculated mean frequency of each
doublet). Substituting these values into equation (3.5) and converting to kcal
mol'1, gives a value for AG*, the free energy of activation for the equilibrium 
process, of about 15 kcal mol'1. This is only an approximate figure since 
equation 3.5 is only exact for two peaks of equal area and shape and with no 
coupling. In this example this is not the case. However, the experiment does
give a "ball-park" value for the free energy of activation of the rotation 
process.
2.8 2.6 2.4
Figure 3.15 The !H NMR spectrum recorded at elevated temperature 
showing the coalescence of the NMe proton signals. The coalescence tem­
perature was deemed to be 309K.
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Study of NC024649
The !H NMR spectrum was run in deuterated chloroform at 298K (Figure 
3.16). The ethyl and aromatic protons are once more, easily assigned. The 
spectrum however, shows no sign of a signal due to the NH2 protons.
Figure 3.16 NMR spectrum of NC024649 at 298K
In order to sort out this quandary, the temperature of the solution was de­
creased. Two small, broad signals started to appear at approximately 9.2 and 4.8 
ppm. Figure 3.17 shows the spectrum recorded at 273K, the two signals are 
clearly visible.
The temperature of the solution was further decreased to 233K. At this tem­
perature the two signals interpreted as being due to the NH2 protons, appeared
as a pair of sharp peaks (Figure 3.18). The integral under each of the signals 
was equivalent to that for a single proton.
The assumption made for NC020663 was that the two signals due to the NH2 
protons, were the result of both protons resonating in two different chemical
environments. One where internal hydrogen bonding with the oxygen of the 
carbonyl group was possible, and another where no hydrogen bonding was pos-
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Figure 3.17 XH NMR spectrum of NC024649 at 273K
sible. In the case of NC024649 this would lead to the possible existence of the 
two extreme conformers (I) and (II) as depicted in Figure 3.19. If this were the 
situation, then it would be very surprising because of the fact that the two NH2
Figure 3.18 XH NMR spectrum of NC024649 at 233K
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signals are of equal intensity. It might certainly be expected that because of the 
presence of internal hydrogen bonding, that (I) might be the preferred con- 
former. This ought to show itself up in the intensities of the two signals, the 
integral under the signal at 9.2 ppm being larger than the integral under the
peak at 5.2 ppm. This is not the case and so it was postulated that the com­
pound was “locking” into conformer (I), and that the two signals were due to 
one hydrogen bonded proton resonance and one non-hydrogen bonded proton 
resonance. If this is the situation, then the two protons should be weakly 
coupled and it might be expected that the signals at 9.2 and 5.0 ppm would 
show some evidence of splitting. This is not observed in the spectrum. How­
ever, any visible splitting of the signal may be lost due to some process that 
broadens the peak (eg. rotation of NH2). Therefore, the sample was submitted 
to a 2D COSY experiment to show whether any coupling existed between the 
two signals.
The 2D NMR phase sensitive COSY experiment was performed at 233K over a 
window of 5 ppm between approximately 5 and 10 ppm. Figure 3.20 depicts 
the two dimensional plot. The peaks indicated on the off-diagonal provide evi­
dence for coupling between the two NH2 protons. Figure 3.21 depicts the area 
around B “blown-up”, and clearly shows the structure of the cross peak.
( I ) ( II )
Figure 3.19 Possible conformational forms of NC024649
The above NMR experiments therefore reveal a tendency for NC024649 to lock 
into conformer (I) as depicted in Figure 3.19. This is the conformation of the 
molecule observed in the crystal structure.
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Figure 3.20 Representation of the 2D COSY experiment run over a window 
of approximately 5 to 10 ppm. The two cross peaks of the signals at 5.2 and 
9.2 ppm are indicated by A and B. The presence of the cross peaks points to 
the existence of through-bond coupling between the two NH2 protons giving 
rise to the signals at 9.2 and 5.2 ppm.
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Figure 3.21 Expanded spectrum to illustrate the cross peak labelled B. The 
structure of the cross peak is clear.
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SUMMARY AND CONCLUSIONS
THE RESULTS from the various NMR experiments performed on the mole­
cules of series II, may give some insight into the trend of herbicidal activity 
seen in these compounds. This trend in activity, discussed in the introductory 
chapter, is repeated in Figure 3.22 for convenience. It should be pointed out 
that the first four compounds listed have very poor activity compared with 
NC024649, which is highly active.
P H
/  NC022966
Increasing
Activity
NC024582
Figure 3.22 Trend in herbicidal activity of series II compounds
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Both NC020663 and NC022966 have very little herbicidal activity as indicated 
in the above figure. The molecules of both compounds are capable of forming 
internal hydrogen bonds between the hydrogen atom of Nl (see Figure 3.23 for 
framework of series II molecules) and Ol, the oxygen atom of the carbonyl 
group. This is observed in the crystal structures as described earlier in Chapter 
2. The NMR spectrum of NC020663 indicates that through another internal 
hydrogen bonding interaction, this time between the hydrogen atom of N3 and
the carbonyl oxygen, a second conformation generated by a rotation of the C7- 
CS bond may exist in solution. However, the room temperature NMR spectrum 
also reveals that this is not the preferred conformer but, that it is the confor­
mation of the molecule seen in the crystal structure which is the major one.
The ratio of the integrals of the appropriate peaks in the spectrum indicates
that the ratio of the two conformations is approximately 2:1.
NC022966 only has the capacity for one internal hydrogen bonding interaction.
The NMR spectrum shows the resonance of the proton capable of involvement
in this interaction occurring at only one position in the spectrum. The high 
chemical shift of this resonance implies that the proton is involved in a
hydrogen bond. It would therefore appear that NC022966, as NC020663, shows
a preference for an internally hydrogen bonded conformation, where that
hydrogen bond exists between the hydrogen atom of Nl and the carbonyl oxy­
gen atom Ol.
One of the consequences of this hydrogen bonding interaction is that it greatly 
reduces the amount of conformational space available to the phenyl ring by ef­
10
Figure 3.23 Core structure of series II compounds
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fectively hindering the rotation of the C7-N1 bond. If the space in the herbi­
cide binding niche where the aromatic ring of herbicides of this type would sit, 
is restricted, or indeed if hindered rotation of the C7-N1 bond inhibits the 
phenyl ring from participating in some favourable binding interaction, then the 
reduction of the conformational space available to the phenyl ring is of impor­
tance in relation to herbicidal activity.
The results from the NMR experiments performed on NC024649, the most ac­
tive of the compounds of this series, show the compound’s preference for the 
internally hydrogen bonded conformation, as observed in the crystal structure. 
However, this internal hydrogen bond, unlike in the above two cases, is 
between the carbonyl oxygen and the hydrogen atom of N3. This allows for less 
hindered rotation of the C7-N1 bond and enables the aromatic ring to "explore" 
more conformational space.
In the case of NC0245S2, second in the series of compounds in terms of activ­
ity, the NMR spectrum indicates that both internally hydrogen bonded forms 
exist in solution. However, the results from the experiments performed at low 
temperature, suggest that it is the conformation of the compound where the hy­
drogen bond is formed between Ol and the hydrogen of N3, not Nl, that is the 
preferred one. This is not the conformation seen in the crystal structure and so, 
as in the case of NC024649, the C7-N1 bond is less hindered to rotation.
NC024763 has little herbicidal activity. The compound has no capacity for 
internal hydrogen bonding and so the conformational space available to the 
aromatic ring is only governed by any steric hindrance in that part of the 
molecule. The absence of hydrogen bonding however, does not present the 
“conformational locking” opportunities as observed in NC024582 and NC024649.
Armed with this conformational information on the series II compounds, the 
next step was the molecular modelling of both series of compounds. An account 
of this work now follows in Chapter 4.
4
Molecular Modelling Studies of 
Herbicides Active via 
Photosystem II.
Introduction..........       121
The Tools of Molecular Modelling
Molecular Mechanics ............................................................. 121
Calculation of the Energy of Non-covalent Interactions..............123
Molecular Surfaces................................................................  124
Molecular Orbital Methods...................................................... 124
The Calculation of Molecular Potential Fields............................129
Modelling Hardware and Software................................................... 130
Details of Modelling Studies on Series I Compounds
General Modelling Strategy...................................................  131
Molecular Mechanics Studies................................................... 132
Molecular Surfaces.............   138
Ab Initio Calculations............................................................. 141
Electrostatic Potential Calculations.....................  144
Non-Covalent Interactions...................................................... 149
Details of Modelling Studies on Series II Compounds
General Modelling Strategy..........................     151
Molecular Mechanics Studies................................................... 152
Ab Initio Calculations............................................................. 158
Electrostatic Potential Calculations..........................................161
Non-Covalent Interactions...................................................... 163
Summary................     164
120
Molecular Modelling 121
INTRODUCTION
ACH of the molecules investigated as part of this work was submitted to a 
molecular modelling study. A detailed account of the observations made for each 
of the compounds follows, but first as a way of introduction, a brief explana­
tion of the various computational and molecular modelling tools available for 
use in this investigation.
THE TOOLS OF MOLECULAR MODELLING 
Molecular Mechanics 
Philosophy of the Technique
MOLECULAR mechanics (MM) treats a molecule as a collection of atoms held 
together by elastic or harmonic forces. These forces can be described by poten­
tial energy functions of structural features of the molecule such as bond lengths,
bond angles, non-bonded interactions and so on. The combination of these po­
tential energy functions is the force field and the energy of a molecule in this 
force field can be described in terms of deviations from some “ideal”, or theo­
retical, model of the molecule. The energy E, which is really the difference in 
energy between the “real” molecule and the hypothetical one, where all the 
structural features such as bond lengths, angles, etc. are at their ideal values,
can be approximated by a sum of energy contributions,
E = E + E k + E + E k + .... (4.1)
s b (o nb v '
E is often referred to as the molecular mechanics energy; Es is the energy of 
the bonds being stretched or compressed; Eb is the energy required to bend 
angles from their natural values; is the torsional energy required to twist 
about bonds and Enb is the energy due to non-bonding interactions. Other terms 
such as electrostatic (Coulombic) and hydrogen bonding interactions can also be 
added to the expression. As a result, a number of molecular mechanics force 
fields have been developed (eg. Allinger, 1976 ; White and Bovill, 1977).
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Once the energy expression for a model molecule has been set up, the geometry 
of this model is optimized compared to the theoretical molecule, using analyti­
cal techniques to minimize the energy, E.
Force Fields
The parameterization of the force field relies heavily upon experimental data 
collected over the years from spectroscopy, X-ray crystallography and high level 
ab initio quantum mechanical calculations. The force field is comprised of two 
parts. Firstly, by a series of tables of ideal bond lengths, angles, etc. and con­
stants expressing the forces required to distort them from their ideal values. 
Secondly, a number of mathematical expressions describing the various compo­
nents of the energy function given in (4.1). For the bond and angle distortion 
terms these expressions are derived from Hooke’s Law for springs. The torsional 
angle contribution, which provides the barrier to rotation about a bond, is often 
expressed as the first few terms of a Fourier series. For the non-bonded inter­
actions, Lennard-Jones or Buckingham potentials describe the attractive London 
and repulsive van der Waals forces.
Minimization
Various algorithms are available for minimization of the energy function (4.1), 
and different molecular mechanics programs use one or more of these algo­
rithms. The simplest algorithm is the method of steepest descent which will lead 
to the nearest local minimum by moving, in steps of decreasing size, in the di­
rection of lower energy. The conjugate gradient method (Fletcher and Reeves, 
1964) utilizes information from previous gradients of the energy well, along 
with the current gradient to locate the minimum. Alternatively, the Newton- 
Raphson procedure (Ermer, 1976) requires the second derivative of the energy 
function to be calculated in order to find the co-ordinates of the minimum 
energy conformation.
Each of the various methods have their strengths and weaknesses but, a good 
compromise is to use the algorithm of Fletcher and Powell (Fletcher and Pow­
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ell, 1963) which combines the advantages of steepest descent with Newton-Ra- 
phson. The algorithm saves computer time by only calculating the first deriva­
tive of the energy function, building up the second derivative by successive ap­
proximations.
Some Pitfalls
There are several drawbacks to the technique that must be kept in mind. Firstly, 
most molecules may exist in many potential conformations. These all sit on a 
vast potential energy surface containing many hills and troughs, with only one 
conformation sitting at the bottom of the deepest energy well (global minimum). 
The method of molecular mechanics however, can only locate the bottom of the 
energy well nearest to the conformation of the starting model (local minimum). 
This may or may not be the global minimum.
A second drawback is that many compounds of interest lie outside the range of 
molecules for which molecular mechanics programs are currently parameterized.
Calculation of the Energy of Non-Covalent Interactions
The energy of non-covalent interactions between a molecule and a relevant atomic 
probe may be investigated through the employ of a suitable empirical energy 
function. Such a function is incorporated into the computer program GRID 
(Goodford, 1985).
The energy function in GRID is calculated as the sum of several terms.
E =  I E . ,  +  I E .  +  2  E.. (4.2)
xyz  lj el hb v '
Each individual term in the summation relates to one pairwise interaction between 
a single atom of the target molecule and a probe atom situated at position x y z 
on a three-dimensional grid surrounding the molecule. The summation is extended 
over all atoms in the molecule. The terms in the above expression are,
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• The Lennard-Jones function E.. , which is given by,
d is the distance between the probe and a target molecule atom. The values A 
and B are calculated from the effective number of electrons, the polarizability 
and the van der Waals radii of the interacting atoms (Hopfinger, 1973).
® The electrostatic function Eel , which does not diminish rapidly with distance 
and is sensitive to the dielectric of the medium,
@ The hydrogen bond function Ehb, which is a direction dependent function 
giving a broad minimum (Brooks et al, 1983).
Molecular Surfaces
The calculation of a smooth three-dimensional contour or molecular surface may 
provide useful information about a molecule. A widely used analytical algo­
rithm for the calculation of such a surface has been developed by Michael Con­
nolly (Connolly, 1983).
In effect, the algorithm allows for a sphere of chosen radius to be "rolled-over" 
a molecule in order to generate a smooth outer surface contour. Re-entrant sur­
faces result from the inward facing surface of the probe sphere when it is con­
tact with more than one atom. The algorithm also calculates these differently 
shaped pieces of surface in order to produce a single, smooth molecular surface 
for the entire molecule.
Molecular Orbital Calculations
Wavefunctions and Orbitals
At the heart of all Molecular orbital (MO) techniques lies the Schrodinger equa­
tion; the goal of most quantum mechanical calculations is its solution. The equa­
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tion, in its time-independent form, representing a single particle of mass m, 
moving in a region of space under the influence of a potential V, can be de­
scribed by a wavefunction r) at position r and can be expessed as,
{ — ( A  +- 4 + - 4 V v ! = (4-4)I 2m \ dx dy2 dz2 / j
h is h/2jr where h is Planck’s constant
If E represents the energy of the system, the term to the left of xp{r) is the 
Hamiltonian operator H, and so the equation in its barest form becomes,
Hy»(r) = Ey<r) (4.5)
The wavefunctions which satisfy the Schrodinger equation for the hydrogen atom
are referred to as orbitals and are well known. For a molecule, the molecular
wavefunction W, is approximated as a combination of molecular orbitals,
W = ^  <p2 <pr ...<pn (4.6)
where each molecular orbital <f>{ , is a three dimensional function which describes 
a property of an individual electron in the molecule. (Expression (4.6) is not 
actually a direct product but the expansion of a determinant.) A further ap­
proximation is then made that each molecular orbital , can be written as a 
linear combination of atomic orbitals (LCAO), xk >
^i = ? cikZk (4-7)
Because the exact wavefunctions of atoms other than hydrogen are not known,
these atomic orbitals are derived from the known hydrogen orbitals. Therefore, 
the problem of determining the molecular wavefunction W, by calculation of 
the molecular orbitals <p{ , reduces to finding the expansion coefficients cik .
Secular Equations
Equation (4.5) may be rewritten for each of the molecular orbitals,
H -  £j <P{ (4.8)
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where H is the one electron Hamiltonian and e. is the energy of a single elec­
tron in orbital i. By adopting the LCAO approach, this expression can be ex­
panded to,
H ? ciA  = £i2 c iA  (4-9)k k
If each side of the equation is pre-multiplied by (a second orbital from the
set containing %k) and integrated over all electronic space dv, it becomes,
2  c.k( f  XlH Xk dv) = £. 2  C.k ( j  XlXliv ) (4.10)
Conventional notation writes
Hik= I  X,HZkdv and S,k = f  x, Xt dv
and substitution into (4.10) and rearrangement, tidies up the equation into the 
form;
f  cik (H.k- £is,k) = ° (4'H)
known as the secular equation. This will only have a non-trivial solution if the 
secular determinant,
det | H]k - £j Slk | = 0 (4.12)
Therefore, in order to find the coefficients c.k , all the terms Hlk and SJk of the 
secular determinant, which are in fact elements of a matrix, must be computed. 
This yields a polynomial in e, the solutions to which, when substituted into the 
secular equations, give the desired coefficients c.k .
Determination of the matrix elements SIk , or overlap integrals, are standard com­
puter calculations but, computation of the integrals Hlk , is more difficult. These 
matrix elements contain the single electron Hamiltonian H, and it is in its defi­
nition, or rather lack of definition, that the many MO methods differ. In the 
less precise methods the H]k elements are fully parameterized but, in the more 
rigorous techniques, H is precisely defined.
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The most rigorous of MO calculations are based on the Hartree-Fock method 
(Hartree, 1927; Fock, 1930). The Hartree-Fock Hamiltonian operator is defined 
in terms of the electron density (0.2) and as a result, contains the coefficients 
c.k> the determination of which is the goal of the calculation. Therefore, in or­
der to calculate the c.k's, an iterative procedure is employed whereby simple 
calculations provide starting values for the coefficients. These are substituted 
into the secular determinant. The resultant e.’s are then used to solve the secular 
equations and so yield new values for the coefficients. These are re-substituted 
into the secular determinant and the process iterated until convergence of the 
c./s is achieved. Because of the internal consistency of the method, it is usually 
referred to as the self consistent field (SCF) method.
For molecular calculations, as mentioned earlier, each <p{ is written as a linear 
combination of atomic orbitals, %k • These orbitals are referred to as “basis func­
tions” and are fixed, in the sense that they are not allowed to vary, as the SCF 
calculation proceeds.
Ab Initio Methods
Here, the full Hartree-Fock SCF operator is used and all the integrals implied 
by Hlk and S[k are computed. Each molecular orbital is in the form given in 
equation (4.7), where the expansion for the orbital consists of about thirty or 
forty terms.
The numerical expressions for the atomic wavefunctions % , are in the form of 
analytical exponential functions referred to as Slater-type orbitals (Slater, 1929), 
However, for ease of calculation the exponential functions are often replaced 
by simpler Gaussian functions. Hence the nomenclature employed for many of 
these analytical functions, eg. STO-3G - Slater type orbitals simulated by three 
Gaussians.
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Semi-Empirical Methods
Although most are SCF methods, in semi-empirical calculations a number of 
approximations are introduced in order to reduce the time required for compu­
tation. In one of the most popular programs MOPAC (Stewart, 1990), the fol­
lowing approximations are made,
® A restricted set of basis functions is employed.
© Instead of solving equation (4.12), the overlap integrals, Slk are ignored and 
equation (4.13) is solved.
@ Heavy use of parameterization is made in the calculation of the Hlk integrals. 
Electronic Population Calculations
The nett electron population of an atomic orbital k, according to the MO picture, 
is defined as double the sum of the squares of the coefficients c.k , over all 
occupied molecular orbitals, i.
The multiple 2 is used because the molecular orbitals are doubly filled. Therefore, 
the total electronic population of any atom can be found by summing all the 
values of P over all the atomic orbitals centered on that atom. The result of 
such an analysis is often presented as a partial atomic charge by simply subtracting 
the nuclear charge from the electronic population.
If ab initio basis functions are used, the resulting populations may vary with the 
basis set. Care must be taken in extended basis set calculations because it is 
possible to produce negative populations. Experience has shown that the picture 
of charge distribution derived from a minimal basis set computation is frequently 
more realistic in terms of experimental evidence than when an extended basis 
set is employed (Richards, 1983).
det | HIk - e. | = 0 (4.13)
P = 2 2  c 2k lk (4.14)
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Electric Dipole Moments
The electric dipole moment of a molecule may be calculated by using the electric 
dipole moment operator (Pe),
P = e l z R  ■ e2r .  (4.15)e a a i. k '  'a
where z is the atomic number of nucleus a. The first sum runs over the nucleia
and the second over the electrons. R and r. are the distances of the nuclei anda k
electron charge elements from the co-ordinate origin.
Keeping within the confines of the Born-Oppenheimer approximation, the electric 
dipole moment (DM) may be calculated as follows (Hinchliffe, 1988),
DM = e ^ z R  - e [2>k |W2| dt (4.16)
a a a ■' k
where e | W2| represents the electron density.
The Calculation of Molecular Potential Fields
A more revealing electrostatic picture of a molecule than a set of partial atomic 
charges may be obtained from an examination of the results of an electrostatic 
potential calculation.
The electrostatic molecular potential is defined as the interaction energy between 
a unit positive charge and the unperturbed charge distribution around a molecule. 
This charge is due to both the negative electron cloud and the positive nuclei.
The electrostatic molecular potential, V(k) at a position in space labelled k, is 
then given by;
V(k) = -{ pfl)dv, + (4.17)
rik
where za is the charge on the nucleus a. The distances of the electronic charge 
element p(l) dVj and the nucleus a from the point of calculation k, are rlk and 
R«k resPectivety- A value for p( 1) the monoelectronic density function, may be
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derived from an ab initio calculation by squaring the occupied molecular orbitals 
ie.,
p (l) = 2  n. £,(1) (4.16)
occupied
MO's
In most calculations of this kind, a grid is set up around the molecule and the 
potential is calculated at each point. Levels of equal potential can then be 
represented graphically by contoured surfaces drawn around the molecule. A 
program suitable for the calculation of such a molecular potential is DENPOT 
(Peeters and Sana, 1984; Bonaccorsi et al, 1970).
MODELLING HARDWARE AND SOFTWARE
THE MOLECULAR graphics studies were performed using the modelling 
packages COSMIC (Vinter et al., 1987) and CHEMX (developed and distributed 
by Chemical Design Ltd, Oxford) running on a Sigmex 6000 series graphics ter­
minal under the control of a DEC Microvax II computer and also BIOGRAF 
(Molecular Simulation Inc.), running on a Stardent TITAN II graphics workstation. 
Ab initio calculations were run using GAUSSIAN 86 (Frisch et al, 1983) on the 
Cray X-MP/28 sited at the University of London Computing Centre (ULCC). 
The results were transferred to the Microvax at Surrey. Electrostatic isopotential 
calculations were submitted from within CHEMX to the program DENPOT, 
while the energies of other non-covalent interactions were calculated using the 
program GRID (Goodford, 1985).
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DETAILS OF MODELLING STUDIES ON SERIES S 
COMPOUNDS
General Modelling Strategy
THE GENERAL strategy for modelling each of the series I compounds was as 
follows,
© The crystal structure of each of the compounds investigated (except NC019664, 
see later) was imported into the modelling package COSMIC and minimized 
using the COSMIC force field in order to remove any inherent crystal lattice 
strain. The compounds of series I, because of their rigidity, contain little poten­
tial for conformational variation. However, where there was scope for the exis­
tence of several distinctly different conformations, this was investigated.
• The space occupied by each molecule was examined by calculating a Connolly 
molecular surface.
• The minimum energy conformation of each compound in the series was 
submitted to a minimal basis set ab initio calculation and, the coefficients resulting 
from the calculation, read into the CHEMX modelling package.
® From within CHEMX, each molecule was submitted to a DENPOT electrostatic 
potential calculation and the results interrogated via display as isopotential contour 
diagrams.
® The potential for non-covalent interactions between the herbicide molecules 
and the photosystem II binding site was investigated. This was performed using 
the program GRID to calculate the energy between the herbicide molecule and 
a number of probe atoms from amino acid residues believed to be in the vicinity 
of the binding site.
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Molecular Mechanics Studies
The molecular crystal structure of each of the compounds was minimized using 
the COSMIC force field. Details of extra molecular mechanics studies of the 
compounds where these studies were required, are described below. Also listed 
are details relating to the modelling of the compound NC019664 which was not 
included in the X-ray crystallographic structure determinations.
Studies of NC020771
The conformational space available to the propyl chain was investigated by spin­
ning around the Nl-Cll and C11-C12 bonds. The n N|_,3
Nl-Cll bond was rotated through 360° in steps
rotated through 360°, again in increments of 20°.
Each of the 324 conformations so generated was
allowed to “relax” by performing a full molecular mechanics minimization. The 
calculation was performed using both the COSMIC and CHEMX force fields. 
Both methods gave similar results indicating the same barriers to rotation, only 
differing in the exact magnitude of the energies. The results from the CHEMX 
calculation are depicted below in Plate 4.1 in the form of a Ramachandran plot.
In Plate 4.1 the torsional angle along the ordinate is N2-N1-C11-C12 and along 
the abscissa, N1-C11-C12-C13. The plot reveals that the propyl chain does not 
possess total flexibility but, that there are some energy barriers to rotation. The 
region of conformational space set by the bounds of approximately 120° and 
-120° for the torsional angle N2-N1-C11-C12, appears to be readily accessible 
for most settings of the N1-C11-C12-C13 torsional angle. However, outside this 
range of torsional angles, the molecular mechanics energy of the conformations 
rises steeply.
The relevant torsional angles for the conformation of the molecule observed in 
the crystal structure are -68.7° and -59.4° for N2-N1-C11-C12 and Nl-Cll- 
C12-C13 respectively. Plate 4.1 reveals that the structure of the molecule ob-
of 20° and at each stage the C11-C12 bond was
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Plate 4.1 Ramachandran plot of MM energies of conformations produced 
as a result of rotating around the Nl-Cll and C11-C12 bonds. The N2- 
N1-C11-C12 torsional angle is represented on the ordinate and the Nl- 
C11-C12-C13 torsional angle on the abscissa. The range of both torsional 
angles is from -180° to 180°. The energy levels on the right of the plot are 
in kcal mol'1.
served in the crystal state is indeed very close to a a minimum energy confor­
mation.
The existence of low energy regions of the plot corresponding to conformations 
with the N2-N1-C11-C12 torsion angle in the vicinity of 0° and the Nl-Cll- 
C12-C13 torsion angle close to -180°, indicates that the propyl chain may sit in 
close proximity to the plane passing through the fused ring system and is not 
forced to stand up out of the plane as observed in the crystal structure. However, 
the conformation of the molecule chosen for further studies, was one with the 
propyl chain standing up out of the plane of the rings and with values for the 
N2-N1-C11-C12 and N1-C11-C12-C13 torsional angles of -63.18° and -61.80° 
respectively.
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Studies of NC022675
The COSMIC force field is not well parameterized for the C1-S-C12 region of 
the molecule. Therefore, the literature was searched
o /
for molecular mechanics parameters involving the 
sulphur atom. Kao gives a set of parameters for JL  /
organosulphur compounds containing the Csp2-S 
bond (Kao et al., 1985). These parameters are based
upon the force field of Allinger (Allinger, 1976). Molecular mechanics in COS­
MIC however, is based upon the force field of White (White and Bovill, 1977). 
Therefore, conversion factors were calculated based upon parameters congruent 
to both force fields and the resultant molecular mechanics parameters included 
in the COSMIC force field. These parameters are listed in Table 4.1.
Table 4.1
Additional Molecular Mechanics Parameters for NC022675
Bond lengths k / (kcal mol'1 A'2 ) 1 / (A)
Csp2 S 288.0 1.765
Bond Angles 100k / (kcal mol'1 degree’2) 6 / ( ° )
Csp3 S Csp2 1.84 94
Csp2 Csp2 S 1.53 120
Minimization of the compound with the above parameters included in the force 
field, results in a C1-S-C12 bond angle of 95°. This compares favourably with 
a mean average value of 95(7)° for angles involving similar atoms resulting from 
a search of the Cambridge Database (see X-ray crystallography details of 
NC022675). The angle C1-S-C12 in the crystal structure was 107.7(2)°.
The energy barrier associated with rotation about the Cl-S bond was investi­
gated by submitting the minimized conformation of the compound to a “soft
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spin” calculation. The Cl-S bond was rotated through 360° in increments of 10° 
and at each stage a full molecular mechanics minimization was performed using 
the COSMIC force field. The results of the calculation are depicted in Figure 
4.1.
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Figure 4.1 Results of the "soft spin" calculation for rotation about 
the Cl-S bond of NC022675
The graph is fairly flat in the torsional angle ranges -70° to -180° and 90° to 
180° and so the SCH3 substituent may take up a number of orientations de­
scribed by this torsional angle. The value of the torsional angle C5-C1-S-C12 
in the conformation chosen for further work was 104.7° which compares to 39.5° 
in the crystal structure and 118.4° in the initially minimized structure.
Studies of NC019664
The compound NC019664 was not submitted to a crystal structure determina­
tion (for reasons see summary of Chapter 2, X-ray Crystallographic Studies). 
Therefore, in order to model the compound, the structural information obtained 
for NC022599 (both molecules in the asymmetric unit), NC026825, NC022675 
and NC022444 was examined. Plate 4.2 shows each of the crystal structures of 
these molecules overlaid. The rigid fit is very good with a root mean square de­
viation of only 0.036A. Because of the similarity between the structures, NC019664
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Plate 4.2 Overlaid crystal structures of NC022599 (both molecules of the 
asymmetric unit), NC026825, NC22675 and NC22444
Plate 4.3 Final model of NC019664
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was modelled by using NC022444 as a template. The methyl groups of the N(CH3)2 
substituent were deleted, replaced by hydrogen atoms and the resulting mole­
cule minimized using the COSMIC force field. The model structure is displayed 
in Plate 4.3.
The compound was submitted to a "soft-spin" calculation about the C1-N5 bond 
to investigate whether a possible interaction between the carbonyl oxygen and a 
hydrogen atom of the NH2 substituent, hindered rotation about this bond. A 
barrier of 2kcal mol'1 represented no significant hindrance to this rotation.
Studies of NC022444
entation of the substituent, the energy barrier associated with rotation about the 
C1-N5 bond was investigated. The C1-N5 bond was rotated through 360° in in­
crements of 10° and at each point the molecule was allowed to “relax” by per-
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Figure 4.2 Results of "soft spin" calculation for rotation around the 
C1-N5 bond of NC022444
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forming a full molecular mechanics minimization using the COSMIC force field. 
The results of the calculation are presented in the graph in Figure 4.2.
Figure 4.2 shows that there is a small barrier to rotation of the C1-N5 bond 
and the energy of that barrier is of the order of 8 kcal mol*1. It also indicates 
two orientations of the N(CH3)2 group where the molecule rests at the bottom 
of an energy well. These two orientations involve the N(CH3)2 substituent sit­
ting with the two methyl groups out of the plane of the fused rings, as ob­
served in the crystal structure. Because the nitrogen atom of this substituent is 
in a pyramidal environment, in one of the minimum energy conformations the 
two methyl groups point toward the ring system and in the other minimum 
energy conformation, away from the ring system. There is little difference be­
tween the energy of each conformation but, the one chosen for subsequent stud­
ies was the slightly lower energy conformer with the methyl groups pointing 
toward the ring system, as observed in the crystal structure of the compound. 
The torsional angle C5-C1-N5-C12 in this conformation was 67.12° compared 
with 38.2° for the same angle in the crystal structure.
Molecular Surfaces
Connolly molecular surfaces were calculated for each of the compounds investi­
gated. Plate 4.4 depicts NC019664, the planarity of most of the molecule is ob­
vious compared to the bulky tertiary butyl group.
Plate 4.5 presents NC020771 in minimum energy conformational forms. The 
representation of the molecule on the right hand side of the plate represents the 
compound in a conformation close to that observed in the crystal structure. The 
propyl chain sits up out of the plane of the central portion of the molecule, 
giving a shape in complete contrast to that for NC019664 as displayed in Plate 
4.4. However the molecular mechanics studies on NC020771 revealed that the 
molecule may also "relax" to a conformation where the propyl chain can lie flat 
in the plane of the ring. This is the conformation depicted on the left hand side 
of Plate 4.5.
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Plate 4.6 presents molecular surfaces of NC026825, NC022675 and NC022444,
three compounds with very different herbicidal activities. The molecular sur­
face representations show the bulkiness of the three groups and also, that it is
the N(CH3)2 group of NC022444 which is the most bulky. This is better demon­
strated in Table 4.2 which lists the calculated van der Waals volumes of the 
substituents of each member of the series (Edward, 1970). The compounds are
listed in order of increasing activity.
Plate 4.4 Connolly surface representation of NC019664
Table 4.2 Calculated van der Waals volumes of the Cl substituents of Series I 
compounds
Substituent Compound van der Waals Volume / A3
H NC022599 5.3
Br NC026825 24.5
SMe NC022675 39.4
NH2 NC019664 19.2
N(CH3)2 NC022444 50.2
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Plate 4.6 Connolly surface representations of NC026825, NC022675 and 
NC022444
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Ab initio Calculations
The minimum energy conformation of each compound in the series was submit­
ted to an ab initio molecular orbital calculation using GAUSSIAN 86. The basis 
sets used for the molecules are listed below in Table 4.3. The partial atomic 
charges calculated for each molecule are depicted in Figures 4.3 and 4.4.
Table 4.3 Basis sets employed in ab initio calculations
The superscript, * in the basis sets listed above, denotes the d orbitals of heavy 
atoms were included in the calculation.
A scan through Figures 4.3 and 4.4 reveals that the different substituents at the 
Cl position have little or no effect on the activity of the carbonyl group. The 
partial charges of the carbonyl carbon and oxygen atoms do not increase or de­
crease by any significant amount on changing the substituent at the Cl position. 
Any other subtle effects are not easy to pinpoint by interrogating the figures 
and so, in order to better interpret the ab initio results, each of the molecules in 
the series was submitted to an electrostatic potential calculation (except for 
NC026825 since DENPOT is not parameterized for the bromine atom).
The calculated electric dipole moments were also noted. They are given and 
discussed in Chapter 5.
Compound Basis set
NC021793
NC020771
NC022599
NC026825
NC022675
NC019664
NC022444
STO-3G
STO-3G
STO-3G
STO-3G*
STO-3G*
STO-3G
STO-3G
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NC021793
NC022599
NC020771
NC026825
.09
Figure 4.3 Partial atomic charges for NC021793, NC020771, NC022599 
and NC026825
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NC022675
NC0I9664
NC022444
Figure 4.4 Partial atomic charges for NC022675, NC019664 and 
NC022444.
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Electrostatic Potential Calculations
Each of the molecules was submitted to a DENPOT electrostatic isopotential 
calculation (EIP) using the coefficients calculated in 
GAUSSIAN 86. The colour plates in this section h.
depict contours of equal potential between a 
proton probe and the molecule. The colours de­
note the energy levels, red and yellow represent 
negative energies while blue and light blue represent positive energies. The
exact energies are described in the caption for each plate. Listed below are the
most interesting observations made as a result of the electrostatic potential cal­
culations.
• Plates 4.7 and 4.8 display the effects of moving the methyl group from the 
Nl position to the N2 position as labelled in the template of series I compounds
/ V
\  • W -  \ /
Plate 4.7 Results of EIP calculation on NC019664. The contours are drawn 
at levels of equal potential. The colour coding of the energy levels is,
Yellow
Red
-60 kcal mol'1 
-25 kcal mol'1
Light blue 40 kcal mol'1 
Blue 15 kcal mol'1
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Plate 4.8 Results of EIP calculation on NC021793. The contours are drawn 
at levels of equal potential. The colour coding of the energy levels is,
Yellow -60 kcal mol'1 Light blue 40 kcal mol'1
Red -25 kcal mol'1 Blue 15 kcal mol'1
shown above. Plate 4.7 depicts NC019664 and Plate 4.8, NC021793. A compari­
son of the two plates reveals that in terms of electrostatics, moving the methyl 
group from the Nl to the N2 position has two major consequences. Firstly, 
Plate 4.8 shows how electrostatically, the environment around Nl is completely 
reversed from an area of positive potential to one of negative potential. 
Secondly, the broad negative potential region surrounding N2 and N3 shown in 
Plate 4.7 is almost completely lost in Plate 4.8.
In terms of herbicidal activity the effect of moving this methyl group from Nl 
in NC019664 (Iso value of 4.1 /<M) to N2 in NC021793 (0% activity at 100 /<M) 
is a total loss of that activity.
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• Plate 4.9 depicts the isopotential contours around NC020771. A comparison of 
the contours for this compound and NC019664 as depicted in Plate 4.7, reveals 
little difference and so the electrostatic consequences of extending the length of 
the alkyl chain at the Nl position would appear to be minimal. Both plates 
display an area of low positive potential extending out from the Nl region and 
so indicate the possibility for hydrophobic interactions between this region and 
the binding niche. The only difference between the two compounds is that that 
the extended alkyl chain allows for these interactions to extend further out 
from the "body" of the molecule.
In terms of herbicidal activity, the effect of extending the alkyl chain at the Nl 
position is to decrease the activity of the compound.
m c JW omc
Plate 4.9 Results of EIP calculation on NC020771. The contours are drawn 
at levels of equal potential. The colour coding of the energy levels is,
Yellow -60 kcal mol’1 Light blue 40 kcal mol1
Red -25 kcal mol1 Blue 15 kcal mol'1
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• Plate 4.10 depicts the isopotential contours around NC022599 and shows the 
electrostatic effect of a proton at the Cl position. The result is a small volume 
of high positive potential around the proton.
? /  ■ '  \
Plate 4.10 Results of EIP calculation on NC022599. The contours are drawn at 
levels of equal potential. The colour coding of the energy levels is,
Yellow
Red
-60 kcal mol1 
-25 kcal mol'1
Light blue 
Blue
40 kcal mol'1 
5 kcal mol'1
• Plate 4.11 overleaf depicts the isopotential contours around NC022675. The 
plate reveals how the substitution of an SCH3 group at the Cl position, along 
with the presence of the methyl group at Nl, creates a broad area of low; 
positive potential surrounding the Cl and Nl positions.
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Plate 4.11 Results of EIP calculation on NC022675. The contours are drawn 
at levels of equal potential. The colour coding of the energy levels is,
Yellow -60 kcal mol'1 Light blue 40 kcal mol1
Red -25 kcal mol'1 Blue 5 kcal mol'1
• The results from an EIP calculation on NC022444 reveal a region of negative 
energy around the nitrogen atom of the Cl, N(CH3), substituent and show the 
attached methyl groups extending out into areas of positive potential. (The plate 
is included in Chapter 5 for convenience, Plate 5.2.)
NC022444 is the most active of all the series I compounds with an I50 value of 
0.41 ^M.
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Non-Covalent Interactions
Each of the compounds in series I was submitted to a number of GRID evalu­
ations at 0.5 A resolution, in order to calculate the energy of non-covalent 
interactions between the molecule and a selection of probe atoms. These probes
were chosen from amino acid residues believed to be in the vicinity of the
herbicide binding niche. The probes used were,
® OH_HYDROXYL - an alkyl hydroxyl group as in the residue serine. Able to 
donate one and accept two, hydrogen bonds.
® NH_AMIDE - a planar neutral peptide NH group. Able to donate one 
hydrogen bond but unable to accept any.
® NH2_SP2_CATION - A Planar cationic NH2 group as in the residue argin­
ine. Able to donate two hydrogen bonds but unable to accept any.
The partial charges for the probed target molecule were those calculated in
GAUSSIAN 86.
The results of the calculations for a particular compound using different probes 
showed little difference. The calculations also gave little new information in 
addition to the EIP calculations. Below are some of the more interesting results 
of calculations on NC019664 and NC022444.
Studies of NC019664
Plate 4.12 depicts the results from a GRID run with an OH_HYDROXYL 
probe. Equal energies are represented as contours. The energy settings of the 
contours are given in the caption to the plate. The plate reveals favourable 
interactions between the hydroxyl probe and several regions of the molecule,
® The carbonyl oxygen.
® The sp2 nitrogen atoms on the "undersurface" of the molecule.
© The nitrogen atom of the NH2 substituent.
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Plate 4.12 Results of GRID calculation on NC019664. The contours are 
drawn at levels of equal energy. The colour coding of these energy levels is,
Yellow -4 kcal mol*1 Red -3 kcal mol'1
Studies of NC022444
The results of a GRID run with an OH_HYDROXYL probe are represented in 
Plate 5.1 which has been included in Chapter 5 for convenience. The plate re­
veals the same sorts of interactions as in the case of NC019664. The conclusions 
of the calculation are also recorded in Chapter 5.
Molecular Modelling 151
DETAILS OF MODELLING STUDIES ON SERIES II 
COMPOUNDS
General Modelling Strategy
THE GENERAL strategy adopted for modelling each of the series II com­
pounds was as follows,
® The crystal structure of each of the compounds investigated was imported 
into the the COSMIC modelling package. Minimizing the crystal structure was 
found to force apart the atoms involved in the internal hydrogen bonding 
schemes observed in several of the molecules. Therefore, each of the com­
pounds was first submitted to to a MOPAC semi-empirical calculation in order 
that the partial atomic charges so calculated, could be employed in the Coulom- 
bic term of the molecular mechanics force field. Each compound was then 
minimized using the COSMIC force field.
As the NMR experiments revealed, the compounds of series II are more flexible 
than those of series I and there is scope for greater conformational variation. 
This was therefore investigated.
® Minimum energy conformations of each compound in the series were submit­
ted to minimal basis set ab initio calculations and the coefficients resulting from 
the calculations, read into the CHEMX modelling package.
© From within CHEMX, each compound was submitted to a DENPOT electro­
static isopotential calculation.
® Some of the compounds were submitted to GRID calculations in order to in­
vestigate the potential for non-covalent interactions between the compound and 
residues believed to be in the vicinity of the binding site.
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Molecular Mechanics Studies
Details of extra molecular mechanics studies for the compounds, where these 
studies were required, are listed below.
Studies of NC020663
The results of the NMR experiments performed on NC020663 indicated that, 
through a resonance process, effective ro­
tation about the C7-C8 double bond was
possible. The rotation results in two ex­
treme conformations, one where internal hy­
drogen bonding exists between the carbonyl oxy­
gen and the hydrogen of Nl and another where the hydrogen bonding is
between the carbonyl oxygen and a hydrogen atom attached to N3. The NMR 
studies also revealed that, of the two extreme conformations, the former was 
the favoured conformer at room temperature. This agrees with the internal
hydrogen bonding scheme observed in the crystal structure. Therefore, follow-
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Figure 4.5 Results of the "soft spin" calculation for rotation about 
the C7-C8 bond of NC020663
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ing a MOPAC calculation, the C7-C8 bond of the crystal structure molecule was 
rotated through 360° in steps of 10° and at each stage the molecule was allowed 
to "relax" by performing a full molecular mechanics minimization incorporating 
the COSMIC force field. The results of the calculation are represented in 
Figure 4.5.
Figure 4.5 reveals two minimum energy wells resulting from the C7-C8 bond 
rotation. The conformations of the molecule “resting” at the bottom of these 
wells, correspond to both hydrogen bonding schemes mentioned above. The 
graph also shows a barrier to the rotation of approximately 47 kcal mol4. This 
energy barrier is high (the energy required to break a covalent bond is of the 
order of 50 to 100 kcal mol'1) because, in the molecular mechanics calculation 
the C7-C8 bond is parameterized as a double bond. This is not really the case 
since the rotation takes effect through a resonance form of the molecule and so 
the actual barrier to rotation is probably much lower.
Both minimum energy conformations of the molecule were submitted to a few 
more cycles of minimization ready for subsequent molecular orbital calculations.
gate the height of the barrier to rotation with both / '
ch /
C7 and Nl substituted. The sulphur molecular me­
chanics parameters detailed earlier for NC022675 were also incorporated into 
the COSMIC force field for these calculations. The results are displayed in 
Figure 4.6.
Studies of NC024763
The compound was submitted to a MOPAC
semi-empirical calculation and then to a “soft 
spin” around the C7-C8 bond in order to investi-
The graph reveals two minima. The energy barrier between the minima is of 
the order 23 kcal mol*1. The barrier is therefore about half that calculated for 
the same bond rotation in NC020663. This is because, in NC024763 no internal
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Figure 4.6 Results of the "soft spin" calculation for rotation about 
the C7-CS bond of NC024763
hydrogen bond has to be broken in order that the C7-C8 bond may rotate. The 
decrease in energy also suggests that the bulkier Me and SMe substituents do 
not provide any great hindrance to rotation.
The conformation of the molecule sitting at the bottom of the energy well in 
the middle of the above diagram, was submitted to a few more cycles of 
minimization. The resultant conformer was chosen for further molecular orbital 
calculations. The torsional angle C9-C8-C7-N1 of this conformer was 17.08° 
This compares with 27.1° for the same angle in the crystal structure.
Studies of NC024582
The NMR experiments carried out on NC024582 indicated that two extreme 
conformations of the molecule, resulting from a 
rotation of the C7-C8 bond, were present in 
solution at ambient temperature. These conforma­
tions incorporated two schemes of internal hydrogen 
bonding, one where the bonding existed between the car­
bonyl oxygen and the hydrogen of Nl, and the other where the hydrogen 
bonding was between the carbonyl oxygen and the hydrogen atom of N3. 
Therefore, following a MOPAC calculation, the compound was rotated about
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Figure 4.7 Results of the "soft spin" calculation for rotation about 
the C7-C8 bond of NC024582
the C7-C8 bond in steps of 20° and at each stage submitted to a full molecular 
mechanics minimization in order to investigate this rotation process. The results 
of the calculation are displayed in Figure 4.7.
As in the case of NC020663, the results of the “soft spin” calculation reveal the 
two extreme internally hydrogen bonded conformations “resting” at the bottom 
of energy wells with an energy barrier in between. The energy is once again of 
the order of 47 kcal mol'1 and is probably high for the same reasons as in 
NC020663.
By observing the point of coalescence of two peaks due to the protons of the 
methyl group substituted at N3, the NMR experiments yielded a value for the 
free energy of activation for the rotation process. This value was approximately 
15 kcal mol'1. Because of the problem with the molecular mechanics parame­
terization of the C7-C8 bond, the calculated and experimental values are 
difficult to compare. However, the difference between the energy barriers for 
C7-C8 rotation in NC024763 and NC024582 should give a better calculated 
value to compare with experiment since the subtraction should remove some of
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the effects of incorrect parameterization. The result is approximately 24 kcal 
mol'1, which compares more favourably with experiment. (The calculated en­
ergy barrier is not strictly a free energy because it does not include entropic 
effects but, comparison between the calculated and experimental results is still 
useful.)
Both low energy conformations were submitted to a few more cycles of mini­
mization ready for subsequent molecular orbital calculations.
Studies of NC024649
The results from the NMR experiments on NC024649 point to the compound
showing a preference in solution for the inter-    q
nally hydrogen bonded conformation. There- nh2
fore, as in the studies for the compounds already /  V
CN n—\
described, following a MOPAC calculation, NC024649 cr/* \ —Jr
was submitted to a rotation about the C7-C8 bond,
minimizing the conformers at each stage. The results are displayed in Figure 4.8 
below.
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Figure 4.8 Results of the "soft spin" calculation for rotation about 
the C7-C8 bond of NC024649
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Conclusions drawn from the NMR experiments suggested that the freedom of 
the phenyl group to explore conformational space may be an important factor 
in the herbicidal activity of these compounds. Therefore, the compound was 
also submitted to a “soft spin” calculation about the C7-N1 bond. The results 
of this experiment are depicted in Figure 4.9.
Figure 4.8 depicts NC024649 displaying the same sort of behaviour observed in 
the cases of NC020663 and NC024582. It does not reveal a preference for the 
internally hydrogen bonded conformer. The energy barrier once more is of the 
order of 50 kcal mol'1.
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Figure 4.9 Results of the "soft spin" calculation for rotation about 
the C7-N1 bond of NC024649
Figure 4.9 shows a barrier to rotation about the C7-N1 bond of approximately 
17 kcal mol'1. The rotation this time however is around a single bond and so 
more trust can be put in this calculated energy. Therefore, this value does 
suggest that there is some steric interference to rotation about the C7-N1 bond 
and that the rotation is not completely free.
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Ab Initio Calculations
Minimum energy conformations of each compound in the series were submitted 
to ab initio molecular orbital calculations using GAUSSIAN 86. The basis sets 
used for the compounds are listed in Table 4.4. The partial atomic charges cal­
culated for the conformations of each molecule are displayed in Figures 4.10 
and 4.11.
Table 4.4 Basis sets employed in ab initio calculations
As in the case of the compounds in series I, it is not easy to "get a good grip" 
of the electrostatics of the molecules from the partial charges and so, each 
molecule was submitted to a DENPOT electrostatic potential calculation.
The calculated electric dipole moments were also noted. They are given and 
discussed in Chapter 5.
Compound Basis set
NC020663
NC022966
NC024763
NC024582
NC024649
STO-3G
STO-3G*
STO-3G*
STO-3G
STO-3G
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NC020663
NC022966
.07 NC024763
Figure 4.10 Partial atomic charges for NC020663, NC022966 and NC024763
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NC024582
NC024649
Figure 4.11 Partial atomic charges for NC024582 and NC024649
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Electrostatic Potential Calculations
Each of the selected conformations of the series II compounds was submitted to 
a DENPOT electrostatic potential calculation using the coefficients calculated in 
GAUSSIAN 86. Once again, the colour plates in this section depict contours of 
equal potential between a proton probe and that particular molecule.
• Plate 4.13 displays the results of a potential calculation on NC024763. The 
large negative potential around the ester oxygen atoms, the cyanide group and 
the amine nitrogen is clear. The SCH3 group as in NC022675 is enclosed within 
a volume of low positive potential energy.
\
/ " A
Plate 4.13 Results of EIP calculation on NC024763. The contours are drawn 
at levels of equal potential. The colour coding of the energy levels is,
Yellow -60 kcal mol'1 Light blue 40 kcal mol1
Red -25 kcal mol'1 Blue 10 kcal mol1
r
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• Plates 4.14 and 4.15 depict equal levels of potential energy around both con­
formations of NC024582 chosen for molecular orbital calculations. The plates 
reveal that the only electrostatic difference between the two conformations is 
that brought about by the bond rotation, that is, the rotation gives the molecule 
two different electrostatic profiles to present to any binding site. Both plates 
show the same negative potential regions as in NC024763 but replacing the 
NC024763 Nl methyl group with a hydrogen atom reveals an increase in the 
density of positive potential in that particular part of the molecule.
Plate 4.14 Results of EIP calculation on one of the conformers of 
NC024582. The contours are drawn at levels of equal potential. The colour 
coding of the energy levels is,
Yellow -60 kcal mol'1 Light blue 40 kcal mol'1
Red -25 kcal mol'1 Blue 10 kcal mol'1
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Plate 4.15 Results of EIP calculation on one of the conformers of 
NC024582. The contours are drawn at levels of equal potential. The colour 
coding of the energy levels is,
Yellow -60 kcal mol'1 Light blue 40 kcal mol'1
Red -25 kcal mol'1 Blue 10 kcal mol'1
Non-Covalent Interactions
The energies of interactions between an OH_HYDROXYL probe and confor­
mations of NC024649 and NC020663 were calculated using the program GRID.
The atomic partial charges used in the calculations on these molecules were
those obtained by GAUSSIAN 86. (In order to keep sections of the work 
together, conclusions drawn from the results of these calculations, together with
plates of the results, are given in Chapter 5.)
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S U M M A R Y
A RIGOROUS molecular modelling investigation of low energy conformations 
of all the compounds in both series of active compounds was performed. This 
involved molecular mechanics and ab initio molecular orbital calculations to­
gether with calculations of electrostatic and non-covalent interaction potentials. 
Some comparisons between molecules from both series were made (details are 
given in Chapter 5). The results for these compounds from X-ray crystallogra­
phy, NMR spectroscopy and molecular modelling, are now drawn together and 
discussed in relation to herbicidal activity, in Chapter 5.
5
Discussion and 
Conclusions
Introduction..........................................     166
Series I Compounds ...........................   166
Series II Compounds.............................   175
Fitting of NC024649 and NC022444...............................................  179
Conclusion ..........................       185
165
Discussion and Conclusions 166
INTRODUCTION
rJ ' HERE follows a discussion of the results of these studies. Firstly, the dis­
cussion deals with series I compounds, secondly the compounds of series II are 
dealt with and finally, a comparison is made of both series of compounds.
SERIES I COMPOUNDS
NC022444 Plate 5.1 depicts the results of a GRID calculation on NC022444 
as described earlier in Chapter 4. NC022444 is the most active of all the series I 
compounds investigated. The interaction energy at grid points surrounding the 
molecule, between an OH_HYDROXYL probe and NC022444, is displayed as 
an iso-energetic surface. The energy levels represented by the colours red and 
yellow are -3 kcal mol'1 and -4 kcal mol'1 respectively. The OH_HYDROXYL
CM EH -X  OCTOBER 1 98 9
Plate 5.1 Results of GRID calculation on NC022444. The contours are 
drawn at levels of equal energy. The colour coding of these levels is, 
Yellow -4 kcalmol'1 Red -3 kcal mol'1
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probe is used as a mimic for the OH group of a serine amino acid residue. The 
plate reveals a number of possible favourable binding interactions.
• An interaction between the probe and the nitrogen of the N(CH3)0 group.
• Interactions with the carbonyl oxygen and the hydrogen atom of NH.
• Interactions with the two sp2 nitrogen atoms.
Plate 5.2 Results of EIP calculation on NC022444. The contours are 
drawn at levels of equal potential. The colour coding of these levels is,
In addition to these favourable binding areas of the molecule, Plate 5.2 shows 
the potential for hydrophobic interactions around the tertiary butyl group and 
the three nitrogen bound methyl substituents.
Taking into account the aforementioned interactions, the molecule can be pic­
tured fitting into a template binding niche as depicted in the two dimensional 
representation in Figure 5.1. The diagram displays the hydrophobic and hydro­
philic areas of the postulated niche and labels five possible binding areas.
Yellow
Red
-60 kcal mol'1 Light blue
-25 kcal mol"1 Blue
40 kcal mol'1 
15 kcal mol'1
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Figure 5.1 A schematic diagram of the proposed active site. The
diagram indicates five possible binding interactions with NC022444.
• Area 1 represents a hydrophilic region of the protein which may interact with 
the carbonyl oxygen and NH proton, through hydrogen bonding.
• Area 2 represents a hydrophobic region of the active site which may form a
hydrophobic pocket into which the tertiary butyl group fits.
• Area 3 represents a hydrophilic region which may be a source of hydrogen
bonding groups interacting with the sp2 nitrogen atoms.
• Area 4 represents a hydrophobic region of the protein which forms a pocket
into which the three nitrogen bound methyl groups may fit.
• Finally, in the middle of hydrophobic region 4 sits a small hydrophilic area
which may interact with the nitrogen atom of the N(CH3)2 group.
NCO19664 Replacing the N(CH3), substituent with NH2, as in NC019664, 
yields a compound with only 1/10 of the herbicidal activity of NC022444. It is
tempting to fit the molecule into the template depicted in Figure 5.1 and exam­
ine and compare the results of the EIP and GRID calculations on NC019664
and NC022444 in Plates 4.7, 4.12, 5.1 and 5.2.
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Performing such a comparison reveals that for NC019664, interactions with re­
gions 1, 2 and 3 are still possible. Interaction with region 5 is also still viable. 
The angle of rotation about the C-N bond of the NH2 substituent is different
from that for the N(CH3)2 group. However, as the molecular mechanics studies
in Chapter 4 reveal, there is only a small barrier to rotation around this bond 
and so, it is possible for the NH2 group to sit in the same orientation as the 
N(CH3)2 substituent.
The hydrophobic interactions with region 4 are removed or greatly reduced in 
the case of NC019664 where the methyl groups of N(CH3)2 in NC022444 have 
been replaced by hydrogen atoms, unable to extend out into the hydrophobic 
pocket.
NC022599 Replacing the N(CH3)2 substituent with a proton as in NC022599, 
removes any possibility of a binding interaction with region 5 and also removes 
any hydrophobic interactions with the hydrophobic pocket 4. Interaction with 
regions 1, 2 and 3 are still viable but, in spite of these potentially strong bind­
ing possibilities, herbicidal activity in NC022599 is all but absent.
NC021793 It would appear that the loss of herbicidal activity in NC021793
by moving the methyl substituent from Nl to N2 is due primarily to the loss of
the possible electrostatic or hydrogen bonding int 
action with region 3 of the template. This is clear 
from Plate 4.8. In addition to the loss of this 
interaction, the possibility of hydrophobic bind­
ing with region 4 of the niche is also lost.
Alternatively, there is the possibility that the loss of activity is due to steric 
effects. The binding niche may be restricted in the space surrounding N2 and 
so moving the methyl group to N2 may be sterically unfavourable. However, it 
would appear from the major electrostatic changes caused by the change in 
substitution, that the former argument is more likely. This would infer that a 
lone pair of electrons in the part of the molecule interacting with region 3 of
the template, is necessary for the binding of this type of compound.
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NC022675 Replacing the N(CH3)2 group of NC022444 with SCH3, as in 
NC022675, leads to a large reduction in the herbicidal potency of the com­
pound. The activity of NC022675 is less than 1/10 that of NC022444. However, 
interactions with regions 1, 2, 3 and 4 of the template are still possible as Plate 
4.11 suggests. Although the SCH3 substituent still has the potential to interact 
favourably with the hydrophobic pocket in region 4 of the template, the partial 
charges from the ab initio calculation and the results of the EIP and GRID 
calculations, suggest that binding with region 5 of the template is unlikely.
NC026825 Substituting a Br atom at the Cl position leads to an eighty-fold
decrease in the activity of NC026825 as compared to NC022444. The results of 
the GRID calculation and the small negative partial charge resulting from the ab 
initio run, suggest that any interaction with region 5 of the template would be 
weak, as would any contribution to hydrophobic binding to the pocket in 
region 4.
NC020771 Extending the alkyl chain at Nl leads to a little or no herbicidal ac­
tivity in the resultant compound. The substituent at
substituted alkyl chain at Nl. Yet 
NC019664 is an active compound. The re­
sults of the ab initio and EIP calculations seem to suggest that the propyl chain 
has little effect on the electrostatics of the rest of the molecule and so, the rea­
son for the decrease in activity of the compound is primarily due to steric ef­
fects.
The crystal structure of the molecule shows the propyl chain extending up and 
out of the plane of the fused five and six membered rings. Therefore, it might 
be the case that the active site requires a flat molecule for binding. However, 
the molecular mechanics experiments carried out in order to investigate the 
flexibility of the propyl chain, point to the existence of low energy conforma-
C1 in NC020771 is the same as in NC019664, 
the only difference between the two 
compounds being the length of the Nl
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tions of the compound with the plane of the alkyl chain lying close to that of
the ring system. The studies would also seem to suggest a low energy pathway
between the two extreme conformations.
The above information would seem to infer that the region of the binding site 
marked as 4 in the template depicted in Figure 5.1, is spatially constrained. 
Therefore, any compound binding to the active site must be sterically restricted
in the part of the molecule which is in close proximity to region 4 of the active
site. However, it does not appear to be a necessary criterion that this part of 
the molecule be flat.
The above discussion of the trend in herbicidal activity observed in the com­
pounds of series I, would appear to suggest that small structural changes can 
result in a seemingly disproportionate change in activity. The interactions men­
tioned are all comparatively weak interactions and, it would not be unreason­
able to expect the need for the majority of them to be unfavourable before
complete inactivity is observed.
In 1979 Tischer and Strotmann measured AH for the binding of the PS II
herbicide 4-amino-6-isopropyl-3-methyl-thio-l,2,4-
CH
( triazine-5-one (metribuzin) and found it to be of
The value of the binding enthalpy for metribuzin suggests that the herbicide is 
bound by interactions somewhat less strong than covalent bonding but, at the 
same time, stronger than can be accounted for by hydrogen bonding alone. It 
has been proposed that PS II herbicides bind electrostatically to a strongly polar 
binding site in a hydrophobic surface on the 32 kDal. protein (Shipman, 1981).
the order of -12 kcal mol'1 (Tischer and Strot­
mann, 1979). The measurement was made by 
studying spectrophotometrically the variation 
of the metribuzin binding constant with tem-NH2
metribuzin perature.
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Shipman suggests that the primary interaction in herbicide binding is the 
electrostatic interaction between the herbicide dipole moment and a locally 
strong protein generated field. This model provides an explanation for the wide 
range of compound classes binding to the site as described in Chapter 1. It is 
suggested the dipole moment of the herbicide, rather than the specific arrange­
ment of atoms, is of primary importance in herbicide binding. The hydrogen 
bonding interactions only provide additional stabilisation. There are two obvious 
candidates for the polar portion of the protein binding site, a-helices and salt 
bridges.
The dipole moments of individual polypeptide amide units (3-5 D) are almost 
parallel in an a-helix and so the nett dipole moment of an a-helix can be quite 
large (Wada, 1976). In some cases the electric field from the a-helix can be so 
large as to bind phosphate anions (Holl et al., 1978). It has been shown that the
Figure 5.2 A Schematic rep­
resentation of the possible 
arrangement of the trans­
membrane and "surface- 
seeking" a-helices at the 
postulated active site. The 
diagram shows the polarisa­
tion of the helices according 
to the method of Sheridan 
and Allan.
electric field of an a-helix can be approximated by two point charges, -q at the 
C-terminus of the helix and +q at the N-terminus (Sheridan and Allan, 1980). 
The value of q increases with increasing helix length until it reaches a limiting 
value at about 0.2-0.3 e at 7-10 residues. The coulombic binding energy 
between a 4 D dipole and a +0.3 e point charge 5 A away, is -16.6 kcal mol'1
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for the most favourable orientation of the dipole. This energy is of the order 
required for herbicide binding, as suggested by the binding experiments of 
metribuzin.
As pointed out in Chapter 1, the region of the 32 kDal. protein believed to be 
responsible for herbicide binding, is between transmembrane helices 4 and 5.
This would lead to dipole orientations of the helices as shown in Figure 5.2.
The dipole moments of each of the compounds of series I and their relative
orientations as calculated by GAUSSIAN 86, are displayed in Figure 5.3. The 
Figure is of course a two dimensional representation of what is a three dimen­
sional property. However, the dipole moments of series I compounds do all lie 
very close to the plane of the molecule.
Inactive NC021793 has the largest calculated dipole moment (4.97 D), compared 
to NC022444 which has the second largest dipole moment (2.09 D). However, 
the orientations of the dipoles are quite different.
The weakly active compounds NC026825 and NC022599 have calculated dipole 
moments less strong than NC022444 and in quite different orientations, while
the dipole moment of NC020771 although comparative in magnitude to that of 
NC022444, is also differently orientated. The more active NC022675 and 
NC019664 have dipole moments slightly less than NC022444. The orientation of 
the dipole moment in NC022675 is close to that in NC022444, whilst the orien­
tation in NC019664 does vary greatly from that in NC022444.
On the trend of activity displayed in series I compounds, it can be concluded 
that a number of factors are important.
© The dipole moment of the molecule and its orientation is probably of primary 
significance and probably interacts with the terminus of one of the a-helices 
located at the binding site.
© The hydrophobic cleft in region 4 of the binding niche, as displayed in 
Figure 5.1, would appear to be fairly small and so sterically restrictive.
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Figure 5.3 Magnitude and orien­
tations of the dipole moments cal­
culated by GAUSSIAN 86 for the 
compounds of series I.
© A lone pair of electrons in an area of the molecule able to interact with 
region 3 of the binding site, would appear to be important.
® The size of the hydrophobic pocket 2, would appear to need to be large 
enough to accommodate a bulky group like tertiary butyl.
0.94 D
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SERIES II COMPOUNDS
As has already been discussed in Chapter 3, the pattern of internal hydrogen 
bonding in NC024649 gives the molecule a quite different steric and electro­
static profile to the other compounds in the series. It is NC024649 that is by far 
the most active of any of the series II compounds with an activity, as 
mentioned in Chapter 1, comparative to that of NC022444, the most active 
member of series I. Plate 5.3 depicts NC024649 and NC020663 overlaid. The 
difference in the orientation at the phenyl end of the molecule, is clear.
Plate 5.3 NC024649 (white) and NC020663 (yellow) overlaid. The dif­
ferent internal hydrogen bonding in the two compounds results in the 
different orientation of the phenyl ring.
A rotation around the C7-N1 bond of 
NC024649 would position the phenyl ring closer 
to the orientation in NC020663. However, the *y  ^ '
I |
molecular mechanics studies on NC024649 did hint 
at a small but significant barrier to this rotation. Even
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so, rotation about the C7-N1 bond would position the methyl group of NCH3 in 
NC024649, over the NH2 substituent of NC020663. As Plates 5.4 and 5.5 reveal, 
the EIP profiles of these two groups are quite different. The potential around 
the NH2 protons is large and positive, with a negative area around the nitrogen. 
The methyl group meanwhile, sits in a area of weak positive potential.
Figure 5.4 shows the GAUSSIAN 86 calculated dipole moments for the com­
pounds of series II. Once more, it should be pointed out that this is a two di­
mensional representation of a three dimensional property. The diagram clearly 
reveals that, although the dipole moment of NC024649 is not the largest among 
series II compounds, the direction of the dipole is quite different compared to 
the other molecules of the series.
Chapter 1 pointed out the diversity of classes of compound with distinctly dif­
ferent structural features, that bind to the 32 kDal. protein. It was also 
suggested that the binding of herbicides to the polypeptide might occur in a 
broad binding region, rather than a specific niche. Despite this, but encouraged 
by the suggestion of Shipman that it may be the interaction of the herbicide 
dipole with the terminus of an a-helix that is of primary importance in 
binding, it is tempting to try to fit NC024649 into the active site template 
suggested for series I compounds (Figure 5.1).
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Plates 5.4 and 5.5 Results of EIP calculation on NC020663 (top) and
NC024649 (bottom). The contours are drawn at levels of equal potential. 
The colour coding of these levels is,
Yellow' -60 kcalmol'1 Light blue 40 kcal mol'1
Red -25 kcalmol'1 Blue 15 kcal mol'1
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4.19 D
2.78 D
Figure 5.4 Magnitude and orientations of the dipole moments calculated 
by GAUSSIAN 86 for the compounds of series II.
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FITTING OF NC024649 AND NC022444
IT WOULD appear that there are three outstanding ways in which to fit 
NC024649 into the series I template. (The numbering of the atoms in this 
section is according to that in Figure 5.5.)
w N1
8
) ^ T 1^0
11
10
Figure 5.5 Numbering schemes of NC022444 (left) and NC024649 (right).
• Figure 5.6 shows one orientation of NC024649 in the suggested template, 
while Plate 5.6 displays the result of a rigid fitting of NC024649 and NC022444. 
The atoms used in the fit are given in the legend to the plate.
Figure 5.6 A schematic of the proposed active site with NC024649 
inserted.
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Plate 5.6 A rigid fit of NC022444 (white) and NC024649 (yellow). The 
matched atoms used in the fit were,
NC022444 NC024649 NC022444 NC024649
Ol Ol H4 H3
Cl Nl  N2 02
Cll Cll N3 N2
A rigid fit of NC024649 to NC022444 must be used rather than a flexible one. 
Compounds related to series II and prepared in Schering laboratories have been 
found to be up to 103 times more active than the compounds discussed here 
(Judson and Rowson, 1989). It is quite probable that the flexibility in these 
compounds is important and allows for them to better match the topography of 
the binding area.
• The second orientation of NC024649 in the template is displayed in Figure 
5.7 and is produced by rotating the molecule about a vertical two-fold axis. 
Plate 5.7 shows a rigid fit of NC022444 and NC024649 according to this 
orientation of the compounds. Once again, the legend describes the atoms used 
in the fit. The plate also shows the results of a subtraction of the van der 
Waals volume of the two molecules.
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Plate 5.7 A rigid fit of NC022444 (white) and NC024649 (yellow). The 
matched atoms used in the fit were,
NC022444
Ol
N3
Centroid of Cll, C12 
C13 and N5
NC024649
01
02
Centroid of C13, Cl,
2,3,4,5 and C6
NC022444
N2
C l
NC024649
N2
C ll
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• The final orientation of NC024649 in the template is depicted in Figure 5.8. 
It is effectively a rotation of the previous orientation of the molecule, about a 
two-fold horizontal axis. The accompanying Plate 5.8 depicts the results of the 
fit of NC024649 and NC022444 in this orientation. The legend bears the details 
of the fit.
Figure 5.8 A schematic diagram of the postulated binding site with 
NC024649 inserted.
Of the three orientations of NC024649 in the template, it is highly unlikely that 
the first is plausible. Further studies at Schering (Judson and Rowson, 1989) 
have revealed that, if the N-phenyl chain of NC024649 is replaced with an N- 
alkyl chain, then the activity of the compound fluctuates with increasing chain 
length. Also, it has been shown that the activity of NC024649 increases 
smoothly with the length of the ester chain. This would infer that, since region 
4 of the template appears to be spatially restricted, the first orientation of the 
molecule, as displayed in Plate and Figure 5.6, is unlikely.
Both remaining orientations of NC024649 (Figures 5.7 and 5.8) would appear to 
interact favourably with template of the active site.
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Plate 5.8 A rigid fit of NC022444 (white) and NC024649 (yellow). The 
matched atoms used in the fit were,
NC022444
Ol
N3
Centroid of Cll, C12 
C13 and N5
NC024649
N2
02
Centroid of C13, Cl,
2,3,4,5 and C6
NC022444
N2
C7
NC024649
Ol
Cll
• In both fits the compound is arranged so that hydrophobic areas of the mole­
cule are directed toward the hydrophobic pockets in regions 2 and 4 of the 
template.
• Both orientations of the compound allow for electrostatic or hydrogen bond­
ing interactions with the hydrophilic regions 1 and 3 of the template (Plate 5.9).
• In both cases, the possibility exists for interactions between the nitrogen atom 
Nl and region 5 of the template, as suggested by the results of the GRID calcu­
lation depicted in Plate 5.9.
However, if the dipole moments of NC022444 and NC024649 are compared, as 
in Figure 5.9, it is revealed that in the third orientation of NC024649 in the
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Plate 5.9 Results of GRID calculation on NC024649. The contours are 
drawn at levels of equal energy. The colour coding of these levels is, 
Yellow1 -4 kcalmol'1 Red -3 kcal mol'1
Figure 5.9 A comparison of the dipole moments of NC022444 (right) 
and NC024649 (left). The molecules are oriented as in the fit displayed 
in Plate 5.8.
template (Figure 5.8), the direction of the calculated dipole is very similar to 
that of NC022444 in the active site template. This wnuld therefore suggest the 
third option, as depicted in Plate and Figure 5.8, being the most plausible 
fitting of the compounds from both series.
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CONCLUSION
IN CONCLUSION, these studies have revealed through the employ of crystallo­
graphic, spectroscopic and molecular modelling techniques, a number of points 
concerning the PS II herbicides investigated.
These studies suggest,
® a reasoning behind the trend in herbicidal activity of the compounds of both 
series I and II,
© a template common to both series of compounds which explains the binding 
of the most active compounds of each series,
© the important interactions in PS II herbicide binding may be dipolar in origin 
rather than hydrogen bonding.
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Structure Factors
S tru c tu re  F a c to rs  1 9 3
E R R A T U M
N o te  1 (Page 9)
Two small protein components of approximate molecular weight 2 and 7 kDal. where the 
haem group of cytochrome b559 is located, plus a polypeptide of 4-5 kDal., the role of which 
is not clear (Webber et al., 1989)
N o te  2 (Page 35)
The combination of all three or any two of the origin reflections must not yield hkl indices 
which arc all even.
N o te  3  (Page 82)
The vibrational parameters and subsequent thermal ellipsoids of the atoms C3, C4 and C5 
are on the large side (see Figure 2.14). This is probably a result of the crystal's poor x-ray 
diffraction which meant that only approximately one quarter of the collected data were used 
for structure refinement.
N o te  4 (Page 101)
All spectra were collected on Bruker WM300 and AC300 spectrometers with Aspect 2000 
and 3000 data systems, using Bruker software. TMS was used as an internal reference stan­
dard.
The conditions for the NC024649 cosy experiment were as follows:
oType of cosy experiment 90 phase sensitive cosy
Array size for data 1024 x 1024
Data processing sine-bell with jt/4 shift in each dimension
Temperature 233 K
UNIVERSITY OF SURREY LIBRARY
S T R U C T U R E  F A C T O R  
T A B L E S
S E R I E S  I  C O M P O U N D S
NC0.il 793 ................ 2
NC02077I ..................14
NC022599 .................22
NC026825 .................31
NC022675 .................37
NC022444 .................44
N C 0 2 1 7 9 3
VaUia* o f 10*Fob» -tvJ l£>*Fcale f c r  IJC 021793 Page 1 o f  11
H K L F o b s F c a l c S U F ! ! It  L F o l s F c a l c
- ~ ---------- ------------- ---------- - ■ --------- • ■-------------
0 2 - 1 3 1 5 * 1 5 8 0 1 4  - 5 - 2 * 3
(J 3 - 1 3 - 1 3 * 10 22 0 1 - 4 3 4 3 9
0 ' . - 1 3 - 1 7 * 7 2 8 0 2 - 4 161 1 7 3
0 5 - 1 3 - 1 9 * 6 2 4 0 3  - 4 1 3 3 1 4 4
0 6 - 1 3 6* 3 1 9 0 4  - 4 1 6 . 1 6 8
0 7 - 1 3 - 1 5 * 11 20 0 : i  - 4 3 4 * 11
3 8 - 1 3 1 2 * 12 H 0 ( .  - 4 - 9 * 3
c 9 - 1 3 - 1 4 * 5 21 0 7  - 4 2 5 5 2 5 4
n 1 0 - 1 3 3 * 2 1 6 0 a  - 4 1 5 8 1 6 9
u 1 - 1 2 1 1 * 1 7 11 0 9  - 4 7 9 7 7
0 2 -1 2 - 1 7 * 21 1 9 0 1 0  - 4 9 7 9 9
0 3 - 1 2 - 2 7 * 7 3 0 0 1 1  - 4 ; o 3 0
0 4 - 1 2 22 * 2 5 9 0 1 2  - 4 5 7 7 2
0 5 - 1 2 9 * 11 1 9 0 1 3  - 4 - 1 1 * 10
3 ft -12 1 4 * 1 9 8 c 1 4  - 4 9 * 2 8
0 7 - 1 2 3 4 10 0 1 - 3 5 8 3 6 0 3
0 8 12 1 5 * I B 8 0 2  - 3 4 7 5 0
0 9 - 1 2 - 1 5 * Q 21 0 3  - 3 122 1 2 6
Q 1 0 -1 2 3 4 * 2 7 10 n 4  - 1 2 7 5 2 9 6
i ' 1 1 - 1 2 - 3 2 * 1 1 4 r* 5  - 3 2 8 4 2 8 9
' J 1 2 - 1 2 - 3 0 * 9 1 3 0 6 - 1 9 6 1 0 4
0 1 - 1 1 1 3 * 10 1 4 0 7  - 3 1 8 * 2 6
3 2 - 1 1 5 5 5 5 3 0 8 - 3 100 1 0 8
0 3 - 1 1 4 8 4 4 3 0 9  - 3 1 9 * 3 8n 4 - 1 1 3 6 * 3 8 12 0 10  - > 3 9 4 9
6 5 - 1 1 22 * 2 3 1 ) 0 11  - 1 6 3 68
0 6 -1 1 5 8 5 3 3 0 1 2  - 3 2 3 * j :
0 7 - 1 1 8 1 8 9 4 0 1 1  - 3 - 2 1 * 22
0 8 -1 1 2 3 * 3 5 10 0 1 4  - 3 - 1 8 * 10
0 9 - 1 1 3 5 J O 4 0 1 -2 8 7 7 B
0 1 0 -1 1 * 3 4 8 4 0 2 -2 : n 2 0 5
0 1 1 - 1 1 2 2 * 1 7 1 *. 0 3  - 2 l i f t 1 3 7
0 1 2 - 1 1 - 1 7 * 21 2 7 0 4  - 2 1 3 0 1 4 6
0 1 - 1 3 4 5 4 9 3 0 5  - 2 7 7 8 2
0 2 - 1 3 6 2 6 9 4 1} S -2 1 7 4 1 8 5
o 3 - 1 3 3 * 6 1 5 0 7  - 2 4 9 4 3
3 4 - 1 3 5 9 66 J 0 8 -2 2 8 * 4 2
3 5 - 1 3 1 6 * 6 1 5 G 9  2 1 4 9 1 5 3
5 6 - : c 1 0 3 1 0 6 5 0 10  *2 1 1 9 1 4 1
0 7 - 1 3 68 6 2 J 0 1 1  -2 - 1 7 * 2
C a - : : 2 3 1 2 1 7 7 0 12  -2 - 1 9 * 3
a 9  ; u 1 1 3 1 2 7 5 0 1 1  -2 - 2 8 * 6
; 1 0 - 1 3 8* 1 6 21 0 i  - 1 1 4 0 1 4 5
0 1 1 - 1 3 4 6 4 6 4 c 2 - 1 1 0 6 1 1 0 8 2
3 1 2 - 1 3 2 3 * 3 4 ? 0 3  *  1 2 1 8 2 3 8
3 1 1 - 1 3 - 2 1 * 3 0 0 4  -  1 7 4 7 2
3 1 - 9 1 5 8 1 5 0 0 3 - 1 2 3 7 2 5 6
z 2  - 9 1 4 6 1 4 1 ) 0 6 - 1 86 9 3
z 3 - 9 3 3 * 3 5 1 0 0 7  - 1 2 3 C 2 5 1
z 4  - 9 5 4 4 1 *  3 0 8 - 1 - 3 5 * 2
o i  - 9 6 5 6 9 3 0 9  - 1 1 7 * 1 5
0 6 - 9 1 8 8 1 8 4 4 0 10  - 1 5 3 6 0
0 7 - 9 2 8 * 3 3 0 1 1  -1 3 4 4 1
c 8 - 9 5 9 3 8 4 0 12  - 1 20* 1 3
0 9  - 9 20* 2 5 12 5 1 3  - 1 - 2* 10
0 1 3  - 9 3 8 * 4 0 11 0 1 0 7 8 3 5
0 1 1  - 9 1 3 * 3 2 12 0 2 0 1 1 9 1 1 9
(5 1 2  - 9 - 2 6 * 10 1 4 0 3  0 * . 4 J 1 > A
r 1 3  - 9 - 9 * 3 1 1 8 0 4  0 2)0 2 4 4f 1 *8 4 2 4 2 3 c 3  0 1 ) 1 1 4 )
3 2 -8 3. 1 3 3 4 0 6 0 1 2 6 1 2 3
3 3  -8 1 9 * 2 3 11 0 7  0 1 1 8 1 2 6
- 4  -8 20 * 1 1 3 0 8 0 1)2 1 4 7
5 5  - « 1 7 * 6 1 4 0 9  0 1 9 * 22
0 6 -8 1 1 1 1 1 1 4 0 10 0 1 3 * 9
3 7 -8 - 20 * 1 6 1 4 0 11  o 7 8 9 1
3 8 -8 1 3 C 102 5 0 12  0 - 3 0 * 1 )
0 9  -8 - 1 4 * 3 20 0 1 1  o 3 6 3 4
3 1 3  -8 3 7 * 3 1 12 0 0 1 6 2 3 3 8 0
r; 1 1  - 1 7 7 8 1 3 0 1 1 1 3 2 122
3 12  -8 1 3 * 2 9 1 3 0 2 '■ 4 1 1 3  7 8
0 1 1  -8 4 6 5 0 6 0 l 2 8 ) 7 8 1
0 1 4  -8 4 0 4 4 3 0 4  1 3 2 6 3 2 0
C 1 - 7 1 1 9 1 2 4 4 c 3  1 162 1 6 6
3 2  - 7 1 3 3 1 4 0 5  1 - 1 8 * 1 4
•3 1 - 7 1 5 4 1 5 0 3 0 7 1 100 100
0 4 • 7 2 3 9 2 0 7 3 0 0 1 6* 5
3 5  - 7 1 9 * 3 9 0 9  1 7 4 663 8 *  7 7 * 2 4 20 0 10  1 6 9 66
0 7 - 7 1 1 8 1)2 4 0 11  1 5 4 6 2
0 8 - 7 1 3 * 3 1 7 0 12  1 3 9 3 1
0 9  - 7 6 0 6 ) 4 0 0 2 9 ) 101
3 1 3  -  7 1 1 * 3 2 1 * 0 1 2 1 4 6 1 2 6
3 1 1 - 7 4 * 1 ) 2 7 c 2 2 9 9 9 9 3 1
3 1 2  - 7 3 2 * 5 8 11 0 3  2 202 1 9 6
0 1 )  - 7 2 6 * 3 0 7 0 4  2 1)2 1 ) 1
3 1 4  - 7 - 1 4 * 3 1 4 0 3  2 100 101
3 1 -6 1 9 9 1 7 8 2 0 6 2 1 2 4 110
3 2 -6 1 5 4 1 * 3 ) 3 0 7 2 22 * 1 8
ft )  - 4 1 3 2 7 4 0 8 2 4 2 4 8
0 4  -8 1 0 4 1 0 7 3 0 9  2 20* 22
0 5  -8 n 6 4 4 0 10  2 3 0 3 2
0 6 -6 1 0 4 1 C 8 4 0 1 1  2 - 2 8 * 9
0 7 -6 9 4 9 2 4 0 0 3 101 9 )
' J *  - 4 * 7 4 ) 3 0 1 3 2 3 * 21
9  - i 1 1 3 1 3 1 5 0 2 3 1 1 3 1 1 4
a 10 -6 1 7 * 4 4 10 0 3  1 68 6 1
5 11  - 4 2 8 * 3 1 10 0 4  3 1 7 2 1 7 6
3 12  -6 3 3 6 1 4 0 3  3 1 0 7 10 *
3 1 1  - 4 4 1 * 4 2 9 a 6 3 4 6 7 3
G 1 4  - 4 1 2 * 12 1 5 0 7 3 3 8 4 1
0 j  .  j 1 9 1 3 8 7 4 ft 8 1 - 2 1 * 1 4
0 2 - 1 1 4 9 3 3 3 2 0 9  3 8* 7
0 J  -  J 3 8 4 3 3 0 i o  ; 22 * 21
5 4 - 5 1 1 9 l » f 1 0 1 1  3 22 * 2 9
0 5  - 5 1 0 4 1 1 9 3 c 0  4 5 4 7 9
0 «  - 5 2 6 * 4 2 3 0 1 4 4 ) 1 4 7 4
G 7 - 5 9 0 9 3 4 0 2  4 7* I )
0 •  - 1 1 3 4 1 3 2 4 0 J  4 2 8 * 12
G 9  - 5 - 20* 1 1 4 0 4  4 1 3 8 1 6 6
0 1 3  - 5 1 7 * 8 0 11 0 3  4 3 ) 4 0
0 11  - 5 7 4 9 1 3 0 6 4 2 7 3 4
G 1 2  - 3 1 4 9 3 4 0 7 4 3 1 t i
0 n  - s 1 1 3 1 5 0 8 4 7 7 7 8
X L F o b s F c a l c S ' i F H K I F o b s f c a l c
9 4 (*8 7 2 3 1  8 - 10 8 4 114
10 4 7 * 1 4 1 5 1 9 - 10 4 1 4 9
0 5 1 1 * 7 9 1 10 - 10 2 8 * 5
1 5 2 1 9 2 3 8 2 1 1 1 - 10 2 1 * 3 3
2 5 1 5 5 1 6 9 2 1 1 2 - 10 2 8 * 3 9
3 5 - 2 3 * 7 1 3 1  1 3 - 10 - 3 6 * 6
4 3 4 4 3 7 2 1  -6 - 9 2 1 * 2 9
5 5 1 7 2 1 7 6 3 1 - 5 - 9 - 4 0 * 1 7
6 5 3 6 4 6 3 1 - 4 - 9 - 3 7 * 4
7 5 - 2 3 * 12 1 7 1 - 3 - 9 1 3 * 1 6
8 5 10 * 1 8 12 1  - 2 - 9 - 2 8 * 1 4
9 5 - 1 7 * 0 21 1 - 1 - 9 4 1 5 5
0 6 2 6 * 4 7 7 1 0 - 9 1 9 4 1 0 7
1 6 21 2 3 3 1 1 - 9 2 1 * 3
2 6 1 4 0 1 5 4 3 1 2 - 9 4 5 3 8
3 6 - 1 5 * 4 1 4 1  3 - 9 1 7 7 1 7 2
4 6 7 * 1 3 1 5 1  4 - 9 1 9 * 9
5 C 2 1 7 V 3 1 2 1 5 - 9 2 0 8 2 0 3
6 6 122 1 3 0 4 1 6 - 9 9 2 9 2
7 6 6 0 6 7 3 1  7 - 9 7 2 6 5
8 6 - 6* 1 6 3 0 1 8 - 9 1 4 6 1 4 2
9 6 2 2 * 2 7 5 1  9 - 9 1 2 5 1 2 6
0 7 1 9 0 2 11 2 1 10 - 9 - 2 6 * 1
1 7 5 1 6 0 2 1 1 1 - 9 1 0 4 1 J 2
2 7 2 4 2 4 2 1 12 - 9 4 2 4 5
3 7 7 5 88 3 1  1 3 - 9 - 20 * 4
4 7 6* 6 1 4 1  - 7 - B 2 1 * 22
5 7 - 3 5 * 9 12 1 -6 -8 4 2 4 0
6 7 - 2 4 * 3 1 7 1 - 5 -8 1 8 * 22
7 7 - 1 5 * 3 1 7 1 - 1 -8 4 1 4 7
8 7 - 1 8 * 7 22 1  - 3 -8 8 9 86
0 a 68 86 3 1 - 2 -8 2 7 3 1
1 8 1 6 2 1 8 4 3 1 - 1 -8 2 4 * 4 5
2 8 1 1 * 1 6 9 1 0 -8 1 1 2 1 1 3
3 8 - 4 * 9 2 7 1 1 -8 6 5 6 1
4 8 9 5 I S ) 3 1 2 -8 4 0 3 6
5 B - 1 5 * 22 22 1  3 -8 2 4 * 3 7
6 8 - 2 9 * 9 1 6 1  4 - B 2 0 3 201
7 8 2 6 2 9 3 1  3 -8 9 8 1 0 5
0 9 5 * 21 1 6 1 6 -8 2 3 * 26
1 9 1 3 * 1 9 12 1  7 -8 21* 1 5
2 9 7 9 9 1 3 1  B -8 - 2 3 * 2 4
3 9 - 1 4 * 3 1 6 1  9 -8 9 7 9 9
4 9 - 2 3 * 1 9 22 1  10 -8 5 2 6 5
3 9 1 5 * 1 8 6 1  1 1 -8 3 4 * t o
0 10 7 2 7 9 3 1 12 -8 - 3 0 * 9
1 10 3 2 2 7 3 1 1 3 -8 - 2 5 * 2 7
2 10 1 5 * 2 7 7 1  1 4 -8 - 1 8 * 8
3 10 - 10 * 7 2 5 1  -8 - 7 - 2 9 * 1 9
4 10 - 1 2 * 7 3 0 1  * 7 -  7 3 2 2 8
0 11 -2  7 “ 7 1 5 1  -6 - 7 1 1 3 120
1 11 1 4 * 2 6 8 1  - 5 - 1 - 1 7 * 11
2 11 - 3 4 * 5 12 1  - 4 - 7 2 1 * 3 1
11 8 * 1 5 5 1  - 3 - 7 7 2 7 5
0 12 H * 1 6 7 1  - 2 - 7 12 2 120
1 12 1 6 * 9 10 1  *1 - 7 7 0 7 5
4 - 1 4 3 8 3 0 3 1  0 1 0 3 1 0 7
5 - 1 4 2 2 * 1 9 12 1  1 - 7 1 1 4 1 1 9
6- 1 4 2 3 * 1 9 1 3 1 2 - 7 2 7 3 2 6 7
7 - 1 4 1 8 * 2 3 1 5 1 3 -  7 1 3 * 2
8 - 1 4 3 3 3 2 5 1  4 -  7 5 * 1
1 - 1 3 - 1 3 * 2 12 1  3 -  7 6 5 6 0
2 - 1 3 2 3 * 1 8 5 1  6 - 7 9 1 86
3 - 1 ) 8* 1 3 I S 1 7 - 7 2 5 * 3 0
4 - 1 3 6* 1 22 1 8 - 7 7 5 7 6
5 - 1 3 - 1 9 * 11 1 8 1  9 -  7 - 1 9 * 3
6 - 1 3 - 3 0 * 6 1 4 1 10 -  7 7 2 7 3
7 - 1 ) - 1 9 * 10 1 8 1  1 1 -  7 7 7 7 2
8 - 1 ) 2 7 * 2 8 6 1  12 - 7 -6 4 9
9 - 1 ) - 1 4 * 1 21 1 1 3 -  7 3 9 4 6
10 - 1 ) 2 2 * 21 1 5 1 1 4 -  7 1 4 * 0
- 1 - 12 1 4 * 1 6 11 1  - 9 *  ft 9 * 8
0 - 12 4 6 4 7 2 1 -8 *  6 3 7 3 6
1 - 12 0* 10 3 3 1 - 7 * ft 9 4 9 9
2 - 12 6* 21 21 1  -6 • ft 66 6 1
3 - 12 3 5 3 0 4 1 - 5 “ ft 1 6 1 1 4 8
4 - 12 5 6 5 1 3 1 - 4 ■ ^ 1 8 3 1 6 8
3 - 12 1 8 * 1 4 1 6 1 - 3 •f t 4 2 5 2
6 - 12 5 1 4 2 3 I  - 2 • f t - 4 5 * 1
7 - 12 3 9 3 3 5 1 - 1 •f t 9 6 9 9
8 - 12 1 7 * 2 7 8 1 0 •f t 8 9 7 9
9 - 12 - 1 3 * 3 4 20 1 1 •f t 4 3 5 4
10 - 12 - 3 6 * 10 12 1 2 1 0 5 8 5
1 1 - 12 2 1 * 1 3 8 1 3 • ft 1 3 * 22
1 2 - 12 7 * 2 ) 2 5 1  4 • f t 2 1 * 2 6
- 1 - 11 1 3 * 9 7 1 3 ■ ft 1 8 * 3
- 2 - U 1 3 * 20 4 1 6 ■f t 12 2 118
- 1 - 11 - 2 7 * 3 1 5 1 7 •f t 2 4 * 4 5
0 - 11 - 20 * 1 1 6 1 6 2 8 * 7
1 - 11 9 1 6 7 3 1  9 •ft 3 0 * 2 7
2 - 11 6* 6 2 ) 1 10 4 4 3 9
3 - 1 1 I S * 4 1 7 1 1 1 •ft - 2 1 * 4
4 - 11 16 * 3 1 7 1 12 *  f t - 1 6 * 4
3 - 11 - 2 9 * 1 3 1 ) 1 1 3 -f t 5 8 6 2
6 11 2 1 * 20 7 1 1 4 * ( 1 7 * 2 7
7 - 11 4 0 3 9 4 1 - 1 0 1 3 * 1 9
8 - 11 4 8 3 9 4 1 - 9 - 5 9 * 1 9
9 11 1 1 1 110 5 1 -8 100 100
10 11 2 8 * 21 6 1 - 7 - 5 200 1 9 8
U 11 1 4 * 1 ) 20 1 -6 1 3 6 1 5 0
12 11 - 5 0 * I t 10 1 - 3 1 2 3 1 0 8
- 3 - 10 6 1 6 1 2 1 - 4 1 3 7 1 3 3
- 4 - 10 2 9 3 ) 3 1 - 3 1 7 5 1 5 4
- ) 10 - 3 0 * 9 1 6 1 -2 *5 1 9 * 1 9
-2 10 7 3 7 9 3 1 - 1 • j 3 1 2 9
- I - • : o I I 9 3 4 1 0 7 7 4 7 6 3
0 10 - 1 9 * 7 1 7 1 1 4 6 5 4
1 - t o 8 1 • 3 4 1 2 • ft 1 6 7 1 7 0
2 i * i 1 2 9 1 1 6 4 1 3 3 2 3 4
) -10 3 1 18 3 1 4 2 5 6 2 4 5
4 1 C 9 0 7 9 3 1 3 - 1 6 * 1 4
3 -10 3 . 0 2 8 9 4 1 6 4 8 0 4 7 0
6 -10 1 4 ) 1 ) 4 3 1 7 3 0 3 3
7 10 JJ* 3 6 6 1 8 2 8 * 0
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1  - 7 0 1 1 6 1 1 8  4 1  4 4 4 5 4 1 2 1 4  9 - 3 3 * i 1 4
1  -6 0 2 9 1 2 8 4  3 1  5 4 1 4 9 1 3 7 3 1  5  9 1 4 * 22 5
1  - 5 0 2 7 1 2 6 2  2 1  6 4 22 * IS 4 1 - 1 3  1 0 3 5 * 2 ’ 1 5
1  - 4 0 6 7 6 5  3 1  7 4 68 66 3 1 - 1 2  10 3 2 * '  j 1 ,
:  - 3 0 2 4 7 2 4 2  2 1  8 4 8 5 7 7 4 1 - 1 1  10 - 2 1 * 1 6
1  - 2 0 1 8 * 1 2  1 4 1  9 4 4 2 3 6 2 1 - 1 0  10 5 7 r. - 3
1 - 1 (J 1 4 7 1 4 4  2 1 10 4 1 8 * 1 8 9 1  - 9  1 0 1 9 * .6 1 6
1  0 0 - 1 9 * 5  9 1 - 1 4 5 - 1 9 * 1 6 1 9 1 -8  10 2 6 * 4 2 6
1 1 0 7 2 66 3 1 - 1 3 5 - 4 5 * 10 U 1 - 7  1 0 1 6 5 1 8 4 4
1 2 0 4 1 4 1  3 1 - 1 2 5 5 5 6 2 5 1  -6  10 4 0 3 7 3
1  3 0 1 8 5 1 7 2  2 1 - 1 1 5 - 3 0 * 20 12 1  - 5  1 0 9 1 9 2 4
1  4 0 4 4 3 4 1 5  2 1 - 1 0 5 3 0 * 2 4 1 7 1  - 4  1 0 3 4 3 3 3
1  5 0 1 2 3 1 2 5  3 1  - 9 5 6 9 7 4 3 1 - 3  1 0 1 2 4 1 3 2 3
1 6 0 3 6 2 8  3 1 -8 5 2 4 2 2 4 C 4 1 - Z  10 - 2 9 * 1 1 1 3
1  7 0 1 8 * 3  5 1  - 7 5 5 3 5 2 3 1  - 1  10 8 2 8 4 4
1  8 0 1 5 2 1 5 6  3 1  -6 5 6 1 5 4 3 1 0 10 7 4 6 1 3
1  9 0 i : u 1 1 1  3 1  - 5 5 7 9 9 3 4 1  1  10 - 2 9 * 2 9 1 4
1 10 0 : : i * 1 5  5 1  - 4 5 - 3 1 * 12 8 1 2 10 1 8 23 3
1  11 0 2 9 3 2  4 1  - 3 5 1 6 1 1 6 6 3 1  3  1 0 5 9 5 4 3
1 12 0 2 4 2 1  4 1  - 2 5 4 1 5 6 1 2 2 1 - 1 2  1 1 - 1 7 * 1 4 1 9
1 - 1 3 1 1 3 * 1 9  2 0 1 - 1 5 7 0 7 1 3 1 - 1 1  11 5 3 6 4 4
1 - 1 2 1 3 0 * 2 8  6 1 0 5 8 2 8 0 3 1 - 1 0  1 1 - 1 8 * 1 5 1 8
1 - 1 1 1 3 0 * 3 4  6 1  1 5 1 4 9 1 6 8 2 1  - 9  1 1 - 2 1 * 2 4 1 6
1 - 1 0 1 3 4 2 9  5 1  2 5 1 7 3 1 9 1 2 1 -8  11 1 2 * 2 9 1 8
1  - 9 1 9 4 98 5 1  3 5 4 8 4 1 2 1 - 7  1 1 6 ' 4 20
:  -8 1 1 8 1 1 4 5  4 1 4 5 6 5 7 0 2 1 6 U 2 7 2 4 4
1  - 7 1 2 7 * 3 6  5 1  5 5 2 5 0 2 4 4 3 1  - 5  11 3 0 3 0 4
I  -6 1 2 6 * 1 6  11 1 6 5 7 1 7 1 3 1  - 4  1 1 3 3 3 4 3
1  - 5 1 1 4 5 1 4 4  3 1  7 5 1 7 * 1 1 1 1  - 3  U 5 8 6 4 4
1 - 4 1 5 1 5 4  3 i  a 5 8* 12 1 5 1  -2  1 1 3 5 3 6 3
1  - 3 1 4 9 P 5 0 0  2 1  9 5 5 * 1 9 1 7 1  - 1  1 1 2 6 2 7 4
1 - 2 1 4 1 2 4 0 5  2 1 - 1 4 6 3 6 * 6 1 6 1 0 11 - 1 5 * 2 3 21
1 7 . 1 2 7 5 7  1 1 - 1 3 6 - 3 3 * 2 1 3 1  1 H - 4 0 * 1 12
i  5 1 .*•0 4 4  2 1 - 1 2 6 6 5 6 3 5 1 2  1 1 1 2 * 0 6
i  i 1 6 3 6 6 1 2  1 1 - 1 1 6 4 1 3 8 6 1 - 1 1  12 1 ? * 1 7 1 9
1 2 1 6 0  7 5 7 2  2 1 - 1 0 6 5 8 6 0 4 1 - 1 0  12 2 2 * 1 6 12
1  3 1 1 8 * 1 7  4 1  - 9 6 - 1 1 * 4 4 20 1  - 9  1 2 - 6* 2 2 6
1 4 1 12 2 1 0 9  3 1 - S 6 3 8 3 6 4 1  -8  12 1 3 * 2 4 1 6
1  5 1 2 1 1 202 2 1 - 7 6 1 1 7 11 0 4 1 - 7  1 2 - 2 6 * 1 4 1 5
1 6 1 7 9 8 2  4 1 -6 6 2 3 * 3 1 5 1 -6  12 - 2 3 * 7 1 6
1 7 1 3 1 2 8  3 1 - 5 6 20 * 2 7 5 1  - 5  12 10 * 5 8
1 8 1 2 5 * 2 B  4 1  - 4 6 1 2 9 1 3 4 3 1  - 4  1 2 - 2 * 1 1 7
1 9 1 3 7 3 7  3 1 - 3 6 3 8 3 8 3 1 - 3  1 2 2 1 * 2 9 4
I  10 1 2 7 3 5  4 1 -2 6 1 8 7 1 9 4 2 1 - 2  12 - 6* 9 2 6
1 1 1 1 - 10 * 6 12 1 - 1 6 1 1 4 U S 3 1  - 1  12 20 * 1 5 10
1 12 : 1 7 * 2 6  4 1 0 6 68 7 4 3 1 0 12 - 5 3 * 10 10
1 - 1 1 4 8 4 2  4 1 1 6 6 3 7 6 3 1 - 9  1 3 - 2 3 * 2 1 7
1 - 1 2 2 68 6 5  4 1 2 6 1 8 * 21 8 1 - B  1 3 - 3 4 * 2 6 1 3
1 - 1 1 2 - 1 5 * 1 5  9 1 3 6 1 4 3 1 4 9 3 1  - 7  1 3 2 3 * 2 4 10
1 - 1 0 4 1 4 )  5 1 4 6 1 6 4 1 5 8 1  -6  1 3 1 2 * 0 1 4
1 - 9 2 7 9 9 1  6 1 5 6 9 1 8 7 4 1 - 5  1 3 9 * 1 9 1 5
1 -8 7 5 7 2  2 1 6 6 3 1 2 7 3 1  - 4  1 3 3 3 3 9 3
1 - 7 2 1 3 * 3 5  1 5 1 7 6 - 3 6 * 3 12 1  - 3  1 3 - 1 6 * 3 21
1 -6 - 10 * 3 4  1 6 1 8 6 I B * 1 4 4 2  3 - 1 4 3 7 3 0 3
1 - 5 2 102 9 7  4 1 - 1 4 7 - 1 8 * 3 6 20 2  4 - 1 4 1 6 * 1 6 1 5
1  - 4 ? 1 5 7 1 6 3  3 1 - 1 3 7 3 5 * 3 3 e 2  3 - 1 4 9 1 8 1 3
1 - 3 2 1 9 3 1 9 4  3 1 - 1 2 7 2 3 * 4 6 22 2  6 - 1 4 4 4 4 4 4
1 -2 2 1 1 8 1 1 6  3 1 - 1 1 7 - 20 * 3 1 16 2  7 - 1 4 - 3 5 * 1 3 1 3
1 - 1 2 5 6 3 5 3 5  2 1 - 1 0 7 5 4 5 7 4 2  8 - 1 4 2 1 * 1 5 7
1 0 1 3 2 1 2 7  2 1 - 9 7 1 5 * 10 20 2  9 - 1 4 2 3 * 1 4 1 4
:  l 2 3 5 3 8  2 I  -8 7 2 5 * 1 4 1 3 2 0 - 1 3 5 * 4 1 7
1 2 1 2 3 1 1 5  2 ;  - 7 7 8* 4 6 22 2  1 - 1 3 - 1 9 * 5 1 9
1 3 2 2 7 4 2 7 1  2 1 -6 7 0 * 2 5 2 7 2  2 - 1 3 20 * 4 1 1
1  4 2 3 8 3 5  2 7 3 4 3 6 3 2  3 - 1 3 2 3 * 2 4 1 3
1 3 2 9 4 9 2  3 7 1 8 1 1 9 1 3 2  4 - 1 3 2 5 * 1 9 12
1 6 2 1 4 7 1 3 7  3 * - 3 7 1 5 7 1 6 5 3 2 5 - 1 3 1 7 * 21 1 6
I  7 6 7 68 4 1 - 2 7 - 2 5 * 1 3 11 2  6 - 1 3 - 1 6 * 2 4 1 9
1 8 2 4 6 3 6  2 1 - 1 7 5 1 5 0 2 2 7 - 1 3 - 1 4 * 4 10
1 9 2 1 8 * 1 6  11 1 0 7 6 2 6 5 3 2  8 - 1 3 2 6 * 4 1 4
1 10 2 1 9 * 2 3  10 1 1 7 1 5 * 3 B 2  9 - 1 3 1 4 * 4 20
1 1 1 2 1 3 * 1 3  6 1 2 7 3 3 3 8 2 2  1 0 - 1 3 3 8 2 3 5
1 - 1 4 1 4 7 3 9  4 1 3 7 3 0 3 5 3 2  1 1 - 1 3 - 4 3 * 2 12
1 - 1 1 3 66 5 9  1 1 4 7 1 6 5 1 6 1 3 2  - 2 - 1 2 - 3 8 * 1 3 1 4
1 - 1 2 ) 6 1 6 1  4 1 5 7 1 9 * 2 4 11 2 - 1 - 1 2 - 4 * 2 1 7
1 * 1 1 3 9 7 9 1  5 1 6 7 - 2 3 * 7 1 5 2  0 -1 2 2 3 * 2 3 10
1 - 1 0 3 6 5 6 9  3 1 7 7 4 0 > » 2 2 1 - 1 2 3 0 3 3 4
1 - 9 1 1 5 * 3  2 0 1 - 1 * 0 2 5 * i i 22 2  2 -1 2 10 * 3 9
1 -8 3 86 8 0  4 , - 1 3 8 - 20 * 1 4 IB 2  3 - 1 2 3 6 2 9 4
1 - 7 1 1 6 * • r i', 1 - 1 2 8 2 8 * 7 4 1 8 2  4 - 1 2 - 1 9 * 2 5 1 7
. -6 120 1 0 9  4 1 - 1 1 8 }  a 71 4 2 3 - 1 2 9 * 1 6 22
» - 5 J 1 3 * 1 9  1 7 1 - 1 0 8 - 3 2 * 10 12 2 6 -1 2 3 4 2 8 5
1 - 4 3 5 9 6 4  2 1  - 9 8 20 * 2 4 1 6 2  7 - 1 2 1 2 * 1 8 1 1
1 - 3 3 1 ) 9 * 4 4  3 1 -8 8 5 8 6 3 3 2  8 -1 2 4 9 2 9 4
1 -2 3 2 3 * 1 5  11 1  - 7 8 9 5 1 0 9 5 2  9 - 1 2 - 26* 0 1 4
1 - 1 3 4 2 5 1  2 1 -6 a 2 5 * 4 7 12 2  1 0 -1 2 10 * 1 8 2 4
1 0 1 * 5 8 1 6 2  2 1  - 3 a 5 * 21 3 0 2 1 1 - 1 2 1 8 * 0 1 8
1 1 3 5 5 6 7  } 1  - 4 8 2 2 * 3 0 11 2  1 2 - 1 2 4 7 3 7 4
1 2 3 4 0 4 0  2 1 - 3 0 • 1 5 * 7 3 1 6 2  - 4 - 1 1 2 3 2 8 3
1 1 3 1 4 6 1 4 6  2 1 -2 8 1 1 8 1 2 3 3 2  - 3 - 1 1 7 2 22 3
1  4 3 2 2 3 212  2 1 - 1 8 5 2 5 7 3 2 - 2 - 1 1 0* 22 3 3
1 3 3 3 * 0 10 1 0 8 i '0 1 2 3 3 2 - 1 - 1 1 2 3 * 2 3 4
1 6 1 1 6 * 1  1 3 1 1 8 9 7 7 9 a 2 0 -1 1 - 1 2 * 10 1 1
I  7 3 9 2 86 4 1 2 8 - I f * 11 ‘ 8 2 1 - 1 1 5 7 5 3 3
t  8 3 7 * 1  3 7 I  3 8 2 5 3 2 7 - 1 1 4 7 4 4 3
1 9 3 20 * 2 0  4 1 4 8 •t 0 1 * 2 3 - l t 1 5 * 8 8
1  10 3 - 1 9 * 1 9 1 5 8 ' ft 1 5 16 2  4 - 1 1 9 * 22 22
1 1 4 4 10 * 1 9  7 1 6 8 2 1 * 1 8 9 2 5 - U 3 2 3 7 4
1 - 1 ) 4 6 7 6 5  4 : - i 3 9 2 7 * 4 5 1 8 2 6 -1 1 2 6 * 1 4 1 4
1 - 1 2 4 112 120  6 1 - 1 2 9 - 3 7 * 1 12 2  7 - 1 1 7 * 3 1 2 6
1 - 1 1 4 8* 6 1 5 l - n 9 3 3 3 9 4 2 8 -1 1 - 1 7 * 3 8 1 8
1 - 1 0 4 8 7 >§ 3 1 - 1 0 9 10 1 1 1 6 4 2  9 - 1 1 3 3 4 6 4
1 - 9 4 8 3 9 0  4 1 - 9 9 22 * 8 1 3 2 10 * 11 4 3 3 8 3
1 -8 4 6 1 7 0  4 i  -a 9 1 8 * 1 3 7 2 1 1 - 1 1 1 3 * 2 8 22
1 - 7 4 7 1 7 5  j 1  - 7 9 1 5 5 1 3 9 4 2 1 2 - 1 1 1 3 * 3 21
1 -6 4 *26 1 2 3  4 1 -6 9 54 6 3 3 2 - 3 -1 0 - 7 6 * 1 9 1 9
I  - 3 4 2 3 * 4 4  4 1 - 5 9 1 1 7 1 3 1 4 2  - 4 - 1 0 6* 2 9 1 7
1 - 4 4 7 2 7 5  4 1  - 4 9 1 4 4 7 3 2 - 3  10 1 4 * 8 12
1 - 3 4 1 4 1 1 5 7  3 1 - 3 9 - 10 * 6 10 2 - 2 -1 0 5 2 5 6 3
1 -2 4 3 9 7 4 0 6  2 1 -2 9 1 2 9 1 ) 4 2 - l - m 2 3 * 3 8 10
1 - 1 4 1 1 9 1 1 6  3 1 - 1 9 3 8 3 3 3 2 0 -10 6 9 8 4 3
1 0 4 3 ) 0 3 2 )  2 1 0 9 1 2 * 21 1 4 r i - 10 3 9 3 8 4
1 1 4 2 3 9 2 9 6  2 1 1 9 4 * 2 4 1 6 / i - 1 0 1 1 * 2 6 1 3
t  2 * - 16 * 1 7  1 4 1  2 9 0* 20 3 2 2 1 ! - ' 4 7 6 4
1 ) 4 - 10 * 2  1 7 1 3 9 - 1 8 * 22 1 9 2  4 - 1 0 - 20 * 10 1 6
U * c c # d  i * l t 7 .  * o  * * r « r l * b  w « r «  c o n s i d e r  * 4  u n o b * « r v » d .
4
P a g e  3  o f  1 1
u K L F o b * F e a l e S l g F h  k  : F c a l r  Hi k F H I. F o b * F c a l c S l g F H  K L F o b * F c a l c S l g F
- - * ----------- ---------- -  ■ "  " -
----------- --------- — ----------- ~ - ---------- - ------- — -----------
2 5 - 10 1 3 8 1 3 5 2  9 - 5 U 8 5 5 2 - 5 r, 201 1 9 6 3 2  6 4 1 2 9 1 2 6 3
2 6 - 10 3 1 9 3 1 7 2  1 0  - 5 1 8 6 1 7 6 4 2  - 4 LI 3 7 1 3 7 0 2 2  7 4 4 0 3 8 3
2 10 7 2 7 6 2 1 1  - 5 1 7 * 1 6 2  - 3 0 8 7 4 B 6 5 2 2  8 4 3 8 3 3 3
2 8 - 10 4 4 4 2 2  1 2  - 5 2 1 * 1 7 1 3 2 -2 0 2 3 8 7 2 3 7 4 7 2  9 4 - 4 5 * 7 1 1
2 9 - 10 7 3 7 7 2  1 3  - 5 1 5 ‘ 2 8 1 7 2 - 1 0 3 4 9 3 5 8 z 2 - 1 4 5 3 5 * 3 4 1 7
2 10 - 10 - 1 4 * 4 4 20 2 - 1 1  - 4 2>. 3 8 1 4 2 0 0 5 5 5 8 2 2 - 1 3 5 20* 4 3 2 5
1 1 - 10 - 1 6 * 2 6 1 9 2 - 1 0  - 4 5 7 5 5 3 2  1 0 3 1 1 3 2 1 2 2 - 1 2 5 3 5 * 5 3 20
2 12 - 10 4 1 3 9 2  - 9  - 4 6 4 6 4 3 2 2 3 3 4 3 4 0 2 2 - 1 1 5 - 5 * 3 0 2 3
2 1 3 - 10 - 3 7 * 1 * 1 3 2  -8  - 4 72 6 4 3 2 3 5 4 4 9 3 2 -1 0 5 122 1 2 1 6
2 -6 - 9 - 2 0 * 6 21 2  - 7  - 4 5 1 4 3 4 2 4 0 5 4 5 5 3 2  - 9 5 - 1 1 * 9 9
2 - 5 -  t - 1 3 * 20 2 - 2  -6  - 4 22 * 11 7 2  5 0 1 9 5 1 8 6 2 2  -8 5 - 1 1 * 10 1 8
2 4 -  0 1 5 * 1 5 1 4 2  - 5  - 4 1 3 6 1 2 6 2 6 0 1 0 5 1 0 6 3 2  - 7 5 1 5 3 1 4 4 4
2 * 3 - 9 3 4 4 2 2  - 4  - 4 1 9 * 20 2  7 0 1 9 * 22 5 2 -6 5 1 0 6 1 0 5 5
2 -  2 - 9 1 6 * 2 5 2 - 3  - 4 1 9 4 1 7 2 2 8 0 - 2 3 * 2 1 5 2  - 5 5 1 2 7 1 3 8 4
2 -1 - O 1 5 4 1 5 8 2 - t  - 4 8 4 7 6 2  9 0 1 2 7 12 1 4 2  - 4 5 10 * 1 1 8
2 0 - 9 1 2 5 1 2 7 2  - 1  - 4 2 8 2 2 9 3 2 10 0 1 7 * 11 1 3 2  - 3 5 1 9 6 1 8 9 3
2 1 - 9 2 2 * 10 11 ■ > 0 - 4 '0 3 6 2 1 1 0 7 1 1? 3 2 - 2 5 8 4 8 1 3
? 2 - 9 2 8 * 3 5 2  1 - 4 - 3 * 12 2 12 0 - 3 4 * 1 4 2  - 1 5 2 9 5 2 8 1 2
2 3 - 9 7 1 8 5 2  2 - 4 7 4 6 7 2 - 1 3 1 20 * 1 9 2 0 5 1 9 2 1 9 4 2
; 4 - 9 2 4 3 2 3 6 2 3 - 4 1 0 3 1 0 9 2 -1 2 > 20 * 1 9 2 1 5 4 5 4 7 2
•» 5 - 9 0 * 10 2 8 2 *  - 4 3 2 4 3 2 5 2 - 1 1 1 - 3 5 * 2 4 12 2 2 5 7 2 7 5 3
2 6 - 9 4 4 3 9 2 5 - 4 3 2 6 3 1 7 2 -1 0 1 22 7 5 4 2  3 5 1 8 1 1 9 6 2
; - 9 2 3 * 2 4 2 6 - 4 1 2 5 1 1 9 2  - 9 I 1 3 1 1 3 0 ft 2  4 j 1 3 7 1 5 1 3
a - 9 1 2 5 1 2 7 2 7 - 4 8 2 7 7 2 -8 1 4 8 4 3 4 2  5 5 3 7 3 9 2
9 - 9 7 * r 3 2 8 2  B  - 4 1 7 * 2 8 2  - 7 1 6 3 5 8 3 2  6 h 6 7 68 4
i n - r 7 1 • '2 2 9 - 4 2 9 * 3 7 2 -6 1 6 4 6 9 3 2  7 - 10 * 9 7
l i - 9 *2 • 4 2  1 0  - 4 1 0 9 102 2  - 5 1 1 2 9 1 3 6 i. 2 8 5 - 3 0 * 7 1 5
12 - 9 .  j 4 C 2 11  - 4 - 6* 1 6 2  - 4 1 3 5 4 3 4 4 3 2 - 1 4 6 - 12 * 22 12
i  j - 9 3 * « •it 1 4 2  1 2  - 4 7 4 8 0 2  - 3 1 4 6 4 4 5 2 2 2 - 1 3 6 0* 1 3 3
-7 -8 2 1 3  '  4 4 7 5 2 2 -2 1 4 7 4 4 8 2 2 2 -1 2 6 - 3 4 * 0 12
-6 -8 9 C a z 2 - 1 1  *  3 6* 1 2 - 1 1 1 5 2 1 4 4 3 2 - 1 1 6 4 5 5 0 6
- 5 -8 8 1 7 4 2 - 1 0  - 3 2 1 * 1 4 2 0 1 1 5 0 1 6 1 2 2 -1 0 6 1 9 * 2 9 2 3
- 4 -8 - 2 1 * 2 6 1 8 2 - 9  - 3 3  3 * 3 5 2 1 1 4 7 4 3 3 2  - 9 6 - 3 5 * 12 10
- 3 -8 1 2 3 1 2 8 2  -8  - 3 5 8 5 4 2 2 1 1 0 8 1 0 6 2 2 -8 6 5 8 7 1 4
-2 - a 4 1 3 3 2  - 7  - 3 8 5 7 6 2 3 1 2 2 4 2 1 6 2 2  - 7 6 2 9 * 3 9 6
- 1 -8 1 4 * 20 2  -6  - 3 1 3 2 1 3 2 2  4 1 4 5 4 4 2 2  -6 6 66 7 0 4
9 -8 3 7 3 1 2  - 5  - 3 - 2 5 * 6 2  5 1 1 8 6 1 7 9 2 2  - 5 6 5 3 5 4 3
-8 9 2 8 3 2  - 4  - 3 - 20 * B 2 6 1 9 4 I P O 3 2  - 4 6 222 2 1 1 3
2 - p 2 S * 20 2  - 3  - 7 66 7 7 2  7 1 5 6 5 2 4 2 - 3 6 2 7 0 2 5 3 3
3 -8 8 0 7 3 2 -2  *  i - 8* 2 4 2 8 1 6 2 7 0 4 2 -2 6 - 1 3 * 2 7 1 5
4 - a 1 4 * 20 2 - 1  - 3 200 2 1 8 2  9 1 1 3 8 1 3 0 3 2 - 1 6 1 0 7 1 0 4 3
5 - a 7 4 7 4 2 0 - 3 4 4 5 3 2 10 1 120 1 0 4 3 2  0 6 1 6 3 1 7 1 2
6 - a 4 0 3 9 2  1 * 3 2 0 5 2 1 7 2 1 1 1 5 2 5 1 2 2  1 A 7 6 7 6 3
J - a A * 10 2 5 2 2 - 3 3 5 1 3 7 2 - 1 4 2 - 10 * 11 2 5 2  2 6 5 3 5 3 3
a - a 8 3 s a 2 3 - 3 3 5 3 9 2 - 1 3 2 - 4 0 * 7 12 2  3 6 1 7 1 1 8 6 2
9 • i 8 1 88 2  4 - 3 1 1 * 1 8 2 -1 2 2 102 1 0 4 6 2  4 6 2 4 1 2 6 1 2
10 - a 2 8 * 3 8 2 5 - 3 5 4 4 9 2 - 1 1 2 1 5 * 20 2 3 2  5 6 9 * 1 3 1 4
u -8 9 9 9 4 2 6 - 3 2 0 7 2 11 2 -10 - 1 8 * 3 4 1 7 2  6 6 20* 10 ;
12 - a 7 0 7 0 2 7 - 3 3 3 4 1 2  - 9 2 6 4 6 7 4 2  7 6 4 7 4 4 3
1 3 • a 2 2 * 2 7 2 8 - 3 7 0 5 7 2 -8 2 5 4 5 2 4 2 - 1 4 7 - 3 0 * J 1 5
-8 6* 4 22 2 9 - 3 7 3 68 2 -7 2 - 1 9 * 1 5 1 3 2 - 1 3 7 - 5 3 * 6 9
- 7
_ j
2 8 * 3 2 12 2 1 0  - 3 1 1 4 1 0 7 2 -6 2 4 8 5 3 3 2 - 1 2 5 8 66 5
- A _2 2 1 * 3 1 4 2 1 1  - 3 3 3 3 1 2 - 5 2 1 5 9 1 5 0 4 2 - 1 1 7 3 3 * 3 7
- 5 _ 7 9 7 86 2  1 2  - 3 3 4 4 4 2  - 4 2 5 3 4 7 3 2 -1 0 7 - 2 3 * 5 1 4
• 4 .  j - 1 5 * 1 20 2 1 3  - 3 1 2 * 1 3 2 - 3 2 3 0 2 3 1 1 2 2  - 9 7 3 7 5 2 6
- 3 ,  T - 1 2 * 2 21 2 - 1 2  - 2 3 0 - 1 5 2 - 2 2 88 8 2 4 2  -8 7 2 5 * 1 5 1 5
-2 _ J 1 5 3 4 2 - 1 1  -2 2 5 * 2 3 2 - 1 2 3 1 6 3 0 9 2 2 - 7 7 3 * 4 6 5
- 1 _ j 9 8 100 2 -1 0  - ? *1 4 1 2 0 2 6 1 7 6 0 4 2 2 -6 7 1 6 2 1 7 3 4
G _  7 3 8 4 4 2  - 9  - 2 3 1 * 3 6 2 1 2 20 * 2 3 8 2  - 5 7 5 4 5 1 31 2 5 6 2 5 2 2 -8  -2 4 3 4 7 2 2 - 8* 1 1 1 7 2  - 4 7 1 2 * 6 8
2 „ 1 7 2 9 220 2 - 7  - 2 10 * 10 2  3 2 1 4 8 1 5 1 2 2  - 3 7 9 6 9 2 4
3 .  7 1  J * 11 7 6 2 -6  -2 2 4 * 2 5 2  4 1 4 2 1 3 7 2 2 -2 7 8 4 7 5 4
4 _ 7 1 9 * 3 0 1 4 2 - 5  -2 3 4 7 3 3 7 2 3 2 - 2 9 * 1 8 1 1 2 - 1 7 7 9 7 6 4
J .  7 3 0 5 3 0 9 2  * 4  -2 2 4 9 2 4 6 2 6 2 - 1 6 * I B 1 7 2 0 7 7 1 7 1 3
6 .  7 2 7 * 1 5 11 2  - 3  -2 1 5 4 1 4 7 2  7 2 - 1 6 * 5 8 2 1 7 - 1 4 * 1 6 1 8
7 _ 7 4 5 4 1 2 -2  -2 2 1 7 2 1 8 2  8 2 2 9 3 1 4 2  2 7 3 6 4 3 3
8 -  9 * 11 20 2 1 -2 3 * 2 3 4 6 2  9 2 2 1 * 5 1 1 2  3 7 - 5 * 4 2 4
9 _ 7 2 8 * 1 1 5 2 0 - 7 68 5 7 2 10 2 - 2 3 * 3 8 2  4 7 - 3 9 * 5 n
10 .  7 1 * A 1 1 9 2 1  -2 - 1 4 * 6 2 3 1 2 - 7 * 12 2 8 2  5 7 t * * 6 10
.  7 1 9 * 1 5 1 9 2 2 - 2 1 5 0 1 6 1 2 - 1 4 3 2 6 * 7 9 ’  6 7 1 0 * 1 8 6
1 7 _ 7 - e * 5 1 4 2 3 - 7 1 1 3 1 1 6 2 - 1 1 3 3 0 * 3 7 8 2 - 1 4 8 - 1 4 * 1 9 22
1 3 .  7 2 1 * 1 3 1 4 2 4  -2 1 7 8 1 6 1 2 - 1 2 3 3 5 * 4 1 6 2 - 1 3 8 * 5 6 1 7
• t -6 2 3 * 3 4 2 3 - 2 7 9 88 2 - 1 1 3 1 7 * 3 0 1 2 2 -1 2 8 - 3 6 * 8 1 3
-8 - a 3 1 10 2 6 - 2 1 1 4 1 2 3 2 -1 0 1 1 3 * 3 1 2 7 2 - 1 1 8 3 0 * 4 0 8
-  7 - A I  7 9 1 AC 2 7 - 2 2 7 4 2 6 6 2  - 9 3 4 8 5 2 5 2 -1 0 8 6 5 6 0 4
A - 2 8 * 10 i i 2 8 - 2 1 1 9 1 1 4 2 -8 3 4 2 4 2 5 2  - 9 8 3 2 * 3 7 1 4
- S - A - 7 5 * A 1 5 ?  9  - 2 - 2 8 * 9 2  - 7 3 2 8 B 2 6 9 4 2 -8 8 7 3 8 0 3
- 4 - 4 1 7 9 1 6 1 2 10  -2 - 1 « * 2 4 2 -6 3 - 1 7 * 22 1 1 2  - 7 8 5 2 5 2 3
- 3 - A 1 7 7 1 A8 2 1 1  -2 - 9 * 2 2  - 5 3 4 1 5 2 4 2 -6 8 10 * 12 20
-2 - A 2 2 * 12 11 2 12  *2 2 8 3 1 2  - 4 3 9 6 1 0 4 4 2  - 5 8 2 3 * 1 6 12
-1 •A 1 3 0 121 2 1 3  *2 1 5 * 1 8 2  - 3 3 1 8 * 2 4 6 2  - 4 1 5 7 5 1 2
-6 2 2 * 2 7 2 - 1 2  - 1 2 4 * 4 0 2 -2 3 5 4 4 8 3 2  - 3 8 4 8 4 0 3
1 ' A 4 4 44 2 - 1 1  - 1 5 1 4 7 2 - 1 J 1 5 2 1 5 8 2 2 -2 8 1 5 7 1 4 2 3
2 - A 1 8 * 1 5 12 2 -1 0  - 1 1* 1 2 0 3 1 7 4 1 8 3 2 2 - 1 8 1 1 6 1 1 6 3
3 - A 1 2 8 1 1 5 2  - 9  - I 4 6 4 1 2 1 3 1 1 3 1 1 3 2 2 0 8 -2 7 * 16 1 3
4 .  a 3 3 2A 2 -8  -1 - 4 3 * 1 3 2 2 3 2 4 2 9 3 2 1 8 4 3 4 3 3
J - A 1 5 7 1 5 7 2 - 7  - 1 1 0  7 9 5 2 3 1 2 4 2 8 3 2 2 8 9 7 9 1 3
A •A 222 1 9 8 2  -6  *1 2 8 5 2 8 2 2  4 3 1 8 * 1 7 9 2  3 8 1 2 * 3 1 1
7 - A 1 4 1 1 4 1 2 - 5  - 1 3 4 2 3 3 8 2  5 3 8 7 9 2 3 2 4 8 1 3 * 6 10
8 - A 4 A 1 6 2  - 4  - 1 2 4 6 t i t 2 6 3 - 2 1 * 6 1 5 2  5 8 4 1 4 1 2
9 •A ? 3 6 7 I  - 3  - 1 7 2 7 7 2  7 3 2 8 3 0 4 2 - 1 3 9 - 2 2 * 2 9 1 7
1 9 - A 1 0 9 1 0 9 2 -2  - 1 5 9 1 5 8 9 2 8 3 8 1 6 7 1 2 - 1 2 9 3 3 * 1 3 1 5
1 j - A 1 8 * 1 4 11 2 - 1  - 1 6* 12 2  9 3 4 4 4 0 2 2 - 1 1 9 3 0 * 2 9 7
12 - A 20 * 1 4 2 0 - 1 1 1 7 5 1 2 1 3 2 10 3 2 9 2 4 3 2 -1 0 9 2 7 * 1 9 1 7
1 1 - A 2 6 * 1 9 2 1 » 2 6 5 2 7 9 2 - 1 4 4 1 7 * 4 1 2 5 2 - 9 9 5 7 7 8 4
-10 - J 2 9 * 21 12 2 2 - 1 2 4 1 9 2 - 1 3 4 1 9 * 3 2 4 2 -8 9 10 1 1 0 3 4
• 9 .5 2 5 * i 1 ) 2  3  1 2 9 4 3 0 7 2 -1 2 4 6 2 6 9 5 2  - 7 9 4 2 5 0 4
• I - 5 - 1 4 * 1 4 21 7  4  - 1 3 6 8 3 7 7 2 - 1 1 4 3 3 * 6 1 1 9 2 -6 9 7 6 7 5 3
- ; - 5 16 2 1 ) 9 2 5 - 1 1 7 0 1 6 5 2 -1 0 4 1 4 7 1 * 7 6 2 * 5 9 I S * 7 1 5
- a . j - 2 4 * 9 1 4 2 6 - 1 - 1 3 * 5 3  - 9 4 5 8 6 0 4 2  - 4 9 1 7 5 1 6 6 4
.  j - 5 A t AA 2  7 - 1 6 9 6 7 2 -8 4 4 7 4 0 5 2 - 1 9 6 7 6 7 3
.  4 .  j N4 7 5 2 0 - 1 1 5 5 1 4 V 2  - 7 4 5 8 5 0 4 2 -2 9 2 9 3 8 4
. ) .  3 2 8 5 2 7 4 2 9  - 1 6 9 6 7 2 - A 4 5 0 4 9 3 2 - 1 9 1 2 3 1 1 3 3
• j 9 * 1 1 ) I  10  1 9 * 1 4 I  - 5 4 1 4 4 1 4 1 4 2 0 9 8 1 7 8 3
-  j - 3 1 9 1 1 9 1 2 11  1 2 2 * 11 7  - 4 4 6 4 68 3 2 1 9 3 0 3 7 2
g -3 2 8 7 2M 2 12  I 2 6 1 8 3  - 1 4 1 1 2 1 1 5 3 2 2 9 0* 2 3 2
1 - 3 1 1  4 112 1 1 1  0 5 1 * 4 0 2 -2 4 2 2 * 2 2 4 2 2  3 9 9 * 1 6 6
j - 3 - 2 8 * 7 2 1 7  0 - 2 3 * 1 2 - 1 t 3 2 5 1 0 4 2 2  4 9 1 2 * 22 10
3 - 3 1 3 5 1 5 8 3  11  Q 5 4 41 2 0 4 1 2 5 1 2 8 2 2 - 1 ) 10 - J i ­ 2 7 1 5
i - 3 - 2 1 * 1 8 2 -1 0  0 8 9 8 9 2 1 4 12 1 1 3 0 2 2 -1 2 10 l l * 9 1 3
3 • 3 1 9 4 1 7 7 2 - 9  0 - 2 3 * 4 2 2 2 4 1 6 ) 1 8 1 2 2 - 1 1 10 8 7 1 1 8 4
ft - J 22  A 7 2 2 2 -8  C 8 ) 8 7 2 5 4 7 1 8 0 3 2 -1 0 10 9 6 1 0 5 3
; - 3 9 2 12 2  - 7  0 2 9 * 2 9 2  4 4 5 7 5 8 3 2  - 9 1 C 2 1 * 7 8
8 - 1 4 8 M I  A 0 1 6 8 1 5 6 2  5 4 2 6 2 6 ) 2 - a 10 86 8 7 5
« r « f  ! * « - »  l r * i «  f l a « c * 4  * l f h  a n a f t a r l t b r > r < i  M a r  *>1 u r t f i b \
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2  - 7  1 0  
2  - 6  10 
2 - 5  1 0  
2  - 4  1 0  
2  - 3  1 0  2 -2 10 2 -1 10 2 0 10 2 1 10 2 2 10 
2  3  1 0  2-12 11 2-11 11 2-10 11 
2  - 9  11 
2 -8  11  
2  - 7  1 1  
2 - 6  11 
2 - 5  1 1  
2  - *  U  
7. - 3  1 1  
2 -2  11 
2 -1  11 
2 0 1 1  
2 1 11 2-10 12 
2  - 9  1 2  
2  -8  12 
- 7  1 2  
-6  12 
- 5  1 2  
- 4  1 2  
- 3  12 -2 12 
- 7  1 3  
-6  1 3
2 - 1 4
3 - 1 4  
* - U  
5 - 1 4  
6 * 1 4
7 - 1 4
8 - 1 4
9 - 1 *
0 - 1 3
1 - 1 3
2 - 1 3
3 - 1 3
4 - 1 3
5 - 1 3
6 - 1 3
7 - 1 3
8 - 1 3
9 - 1 3
1 0 - 1 3  
- 2 - 1 2  
- 1 - 1 2
0-12
1 - 1 2
2 -1 2
3 - 1 2
* 1 7
5 - 1 2
6 -1 2  
7 - 1 2
a * i :
9  1 2  
10 - 12
1 1 - 1 2  
- 4 - 1 1
- 3  - 1 1  
- 2 - U  
- l - l l
F c a l c  f l g F
t  - :  i  2-11 311 
* 1 1  
5 - 1 1  
6 1 1  
7 * 1 1  
9 - 1 1  
M l  
1 M 1 
1 1 - 1 1  
1 2 - 1 1  
1 -1 0  
- * - l C  
- 3 - 1 0  
- 2 - 1 3  
- 1 - i n  
0 - 1 3  1 1 3  
2 - 1 3  M0 
*  10 
5 - 1 0  
4 - 1 5  
7 - 1 0  8 10 >10 
10  1 3  11-10 
; j  ; o1* 1 3  
■ 7 - >
4  • »
5 - 9  
t  - 9
1 - i
7 - 3  
I - 7  
•3 > 
1 >
5 3
86
5 3  
4 0  
9 8  
5 9  
3 6  
t i *  
12*  
2 0 *  
14*
- 21 *
10 *
5 9
- 1 9 *
2 * *
6*
- 1 6 *
1 3 *
44
- 2 3 *
3 8
2 5  
- 1 2 *
4 0
1 5 *
1 8 *
11*
- 3 5 *
3 0
3 6
- 1 7 *
- 22 *
3 5
- 2 3 *
- 21 *
3 *
1 8 *
3 5
3 6
- 3 1 *
1 0 *
2 3 *
1 6 *
6*
2 6  
- 20 *
2 7 *
4 6
1 9 *
2 3 *
2 5 *
2 1 *
- 2 2 *
3 1 *
- 1 6 *
1 7 *
7 *
2 2 *
3 3
- 3 1 *
- 1 2 *
1 0 6
- 3 7 *
- 1 3 *
2 3 *
- 1 9 *
- 3 3 *
1 5 *
1 2 *
- 1 2 *
2 1 *
S O
5 4  
12 *  
20*  
4 9
7 *  
7 6  
1 7 5  
9 1  
2 9 *  
- 3 5 *  
4 9  
2 9 *  
- 3 8 *  
- 10 *  
6 3  
* 3  
1 4 *  
1 1 3  
7  2 
2 9 *  
2 » *  
10 1 
7 2 5  
U *  
1 2 5  
1 0 9  
4 2  
2 2 *  
4 9
- 2 5 *
* *
- 3 2 *
» •
- 2 7 *
1 5 *
2 3 *
1*2
9 7
7 1 *
1 *.
1 1 5
86
5 3
3 9  
9 2
5 6
3 3
2 5  
1 6  
2 4  
12
3 4  
3 4  
5 9
2 6
4 6  
10 
22
4
4 3
4
3 6
20
6
4 0  
1 8
3 6  
9  
1
3 2
3 1  
I B
1
3 4
1 C
11
2 8
1 5
4 1  
2 7
9
8
0
10
21
21
3
2 3  
4 0  
12 
19 
1 8
1 5
4  
9  
2
12
12
10
3 7  
4
2 4  
111
1 9  
0 
9
1 6  
0
1 4  
7
1 6  
2 3  
8 7  
6 9  
2 3  
9  
* 9  
10 
4 9  
:  ? 7  
9 4  
17 
21
3 9  
21
9
20
4 7
4 0  
1 7
121
6 4
I t
3 0
2 9 9
2 2 5
6
1 1 5
1 0 4
12
2 5
5 7  
2 5  
20
7
1 9
1 5  
1 )
4
1 4 4
9 0
1 7
3 2  
1 3 8
3
4 
3
3
4 
2
3 
12
4 
3
10
1 9
24
3
1 8
1 5  
23
9
8
3
7
4 
4
2 3
3  
9
1 6
1 9  
12
4 
4
10
8 
3
1 7  
I B
3  
6
4 
4
1 5  
1 1  
1 3
1 8  
9
4
1 6
5  
3  
7
7
6 
1 6  
1 7  
, 3  
22 
11  
10 
12
6
1 3  
22
5
12
20
8 
9
12
11
1 1
12 
10
5
9
1 )
3
12
3 
5
4
1 6
11
5  
1 5  
12 27
4
3 
7
4 
3
5  
12
3
4
t o
5  
5  
5  
9  
5
1 5
7 7
1 4  
21
9
•
1 7
i
4
5  
4 
4
H K  L
2  - 9
3  - 9
4  - 9
5 -9
6 - 9
7  - 9
8 - 9
9  - 9
1 0  - 9
1 1  - 9
1 2  - 9
1 3  - 9  -8 -8 
- 7  -8 
-6  -8 
- 5  -8 
- 4  -8 
- 3  -8  
- 2  -8  
- 1  -8
0 -8 
1 -8 
2 -8
3  - B
4 -B
5  -8
6 -8
7 - B
8 -8  
9
10 
1 1  
12 
1 3  
- 9  -8 
- 7  
-6  
- 5  
- 4  
- 3  
-2  
- 1  
0 
1 
2
3
4
5
6
7
8 
9  
0 
1 
2 
1 
9  
9  
7 
6 
5  
4 
3  
2 
1 
0
1
2
3
4
5
6
7
8 
9
10 
1 
2
3 
0 
9  
8 
7  
6 
5
4 
3 
2 
1 
0 
1 
2
3
4
5  
4  
1 
B 
9
10 
11 
12 
1 3  
11 
10
9  
- •
- 7  
-6 
- 5  
-4  
• 3
•2  -4
9# f I f l a a g a d  a n  w ar* r o n r l d * r * d  u r . n > . i * r w * d
F o b s F c a l c S i g F H K  L F o b s F c a l c S i g F H K L F o b s F c a l c
■---------- ------------ ----------- - ----------- -------------- ----------- -  - -
-----------
1 4 * 3 2 8 3  - 1  - 4 1 6 3 1 7 5 3 3 - 1 3 1 3 3 * 6
1 3 1 1 3 5 4 3  0 - 4 68 6 5 3 3 - 1 2 1 4 0 * 3 6
2 0 7 2 0 5 4 3  1 - 4 1 2 * 2 1 7 3 - 1 1 1 1 1 6 1 1 3
9 4 8 9 4 3  2 - 4 - 3 * 21 20 3 -1 0 I 66 7 1
68 6 7 4 3  3 - 4 1 6 9 1 7 0 3 3  - 9 1 7 * 2 4
1 6 6 1 6 8 4 3  t  - 4 9 3 9 8 4 3  -8 1  ) 3 7 4 4
7 8 7 5 5 3  5 - 4 6 4 6 4 3 3  - 7 1 6 0 5 1
1 0 5 102 4 3  6 - 4 1 5 4 1 4 9 3 3  -6 1 1 0 7 1 0 6
9 0 8 7 4 3  7 - 4 3 8 3 9 3 3  - 5 1 2 6 6 2 4 5
- 9 * 2 5 2 3 3  8 - 4 1 7 5 1 7 4 4 3  - 4 1 5 5 3 9
2 9 * 4 9 1 8 3  9 - 4 3 3 5 3 2 0 3 3  - 3 1 4 6 0 4 4 2
- 2 7 * 0 1 6 3  1 0  - 4 4 1 3 0 4 3  - 2 1 3 3 6 3 4 0
2 4 * 2 5 1 4 3  1 1  - 4 4 ? 4 8 4 3  - 1 1 2 9 6 3 1 3
2 6 * 1 1 1 3 3  1 2  - 4 2 4 * 2 7 12 3  0 1 7 0 3 6 9 7
4 6 4 5 4 3  1 3  - 4 2 6 * 1 5 5 3  1 1 3 6 1 3 5 8
- 3 8 * 3 5 1 3 3 - 1 1  - 3 1 7 * 1 21 3  2 1 200 1 9 3
- 3 0 * 8 1 4 3 - 1 0  - 3 2 2 * 10 3  3 1 1 3 9 1 5 9
3 9 4 1 4 3  - 9  - 3 - 5 * 3 2 6 3  4 1 2 4 2 2 5 6
9 8 101 3 3  -8  - 3 5 3 6 0 5 3  5 1 6a 7 0
1 2 * 1 3  - 7  - 3 6 4 5 6 4 3  6 1 1 5 * 1 3
2 4 * 20 5 3  -6  - 3 4 3 4 3 5 3  7 1 7 2 7 5
1 4 * 3 2 7 3  - 5  - 3 2 8 * 1 1 1 3 3  8 1 6 9 7 7
1 9 4 1 9 5 3 3  - 4  - 3 2 7 1 2 7 4 3 3  9 1 1 6 * 20
- 3 9 * 5 3  - 3  - 3 6 3 5 5 3 3  1 0 1 3 1 3 3
1 9 * 2 7 1 4 3  - 2  - 3 9 3 9 0 4 3  1 1 1 1 9 * 22
4 1 4 9 4 3  - 1  - 3 2 1 4 2 2 9 3 - 1 4 2 9 * 20
5 3 5 1 3 3  0 - 3 - 2 5 * 7 10 3 - 1 3 2 - 2 9 * 8
3 2 * 2 6 5 3  1 - 3 88 9 0 4 3 - 1 2 2 6 3 6 3
7 2 7 3 3 3  2 - 3 1 2 7 1 3 4 3 3 - 1 1 2 3 6 * 1 8
7 3 7 0 4 3  3 - 3 1 7 1 1 9 0 3 3 - 1 0 2 - 7 * 2
4 7 3 5 5 3  4 - 3 1 6 8 1 7 4 3 3  - 9 2 - 1 6 * 1 7
- 2 5 * 1 7 1 5 3  5  - 3 9 7 9 0 3 3  -8 2 6 4 6 5
2 9 * 3 0 7 3  6 - 3 5 1 5 7 3  - 7 2 2 6 * 3 1
- 3 7 * 5 1 3 3  7 - 3 - 8* 10 10 3  -6 2 1 3 8 1 3 1
5 5 5 8 3 3  8 - 3 - 1 5 * 2 3 1 7 3  - 5 2 1 6 1 1 5 4
5 3 5 3 4 3  9  - 3 1 3 0 1 3 1 4 3  - 4 2 8 5 9 1
4 3 3 3 5 3  1 0  - 3 102 10 1 4 3  - 3 2 1 7 8 1 8 5
- 10 * 2 2 3 3  1 1  - 3 - 6* 1 6 2 7 3  - 2 2 8 1 8 3
1 3 6 1 2 7 3 3  1 2  - 3 3 4 3 6 4 3  - 1 2 1 4 2 1 5 1
- 1 5 * 2 5 3 - 1 2  - 2 1 9 * 21 11 3  0 2 3 3 1 3 2 1
7 0 6 9 3 - 1 1  - 2 1 1 * 4 3 2 7 3  1 2 4 9 4 4
2 5 * 2 3 5 3 -1 0  -2 3 2 * 5 1 6 3  2 2 1 3 9 1 6 3
2 3 9 2 3 5 3 3  - 9  -2 110 1 0 6 4 3  3 2 61 5 7
9 9 101 4 3  -8  - 2 1 8 * 10 21 3  4 2 1 3 5 1 4 3
- 9 * 6 1 6 3  - 7  - 2 - 1 5 * 8 1 7 3  5 2 7 5 7 5
- 1 2 * 2 8 3  -6  - 2 7 3 6 1 3 3  6 2 20* 1 3
1 0 8 1 0 7 4 3  - 5  - 2 6 5 5 8 4 3  7 2 1 4 * 7
1 1 2 1 1 5 4 3  - 4  - 2 3 3 1 3 3 3 3 3  8 2 3 1 1 9
1 7 * 3 4 1 6 3  - 3  - 2 - 1 9 * 2 U 3  9 2 - 3 6 * 5
8* 1 5 22 3  - 2  - 2 1 5 8 1 5 6 3 3  1 0 2 8* 1 7
2 6 * 21 1 5 3  - 1  - 2 3 5 4 3 4 8 2 3 - 1 4 3 - 3 1 * 3 5
4 9 5 5 4 3  0 - 2 6 2 6 3 3 - 1 3 3 6 7 66
9 1 8 9 ; )  1 -2 5 0 *6 3 3 - 1 2 3 7 1 7 0
1 1 7 1 0 6 3  2 - 2 8 7 102 3 3 - 1 1 3 - 20* 2 6
C 6 66 3  3 - 2 1 3 2 1 2 8 3 3 - 1 0 3 4 5 3 5
- 3 7 * I S 12 J  4  -2 120 1 1 5 3 3  - 9 3 5 7 4 4
4 1 4 6 4 3  5 - 2 200 1 9 6 2 3  -8 3 7 1 5 7
5 9 6 3 4 3  6 - 2 BO 7 9 4 3  - 7 3 1 8 * 2 5
- 2 5 * 12 3  7  - 2 1 1 8 12 1 4 3  -6 3 - 3 2 * 22
8 7 88 5 1  B  -2 9 1 9 2 4 3  - 5 3 7 8 7 4
1 9 3 1 7 1 4 3  9 - 2 - 1 9 * 2 1 6 3  - 4 3 9 0 7 9
1 0 7 9 9 4 3  1 0  - 2 7 6 7 3 4 3  - 3 3 2 4 * 1 4
1 7 * 10 3  1 1  - 2 1 6 * 11 1 3 3  - 2 3 •- 4 3 4 4
8 0 7 0 4 3  12  -2 - 1 9 * 5 1 9 3  - 1 3 5 0 5 0
3 3 3 1 4 3 - 1 2  - 1 3 7 * 3 3 6 3  0 3 3 5 4 2
1 8 * 2 1 3 3 - 1 1  - 1 2 8 * 2 5 3  1 3 1 4 4 1 4 6
6 7 5 4 3 3 - 1 0  - 1 2 4 * 1 6 21 3  2 3 2 9 5 2 9 6
10 1 1 1 1 4 3  - 9  - 1 6 7 7 3 5 3  3 3 5 6 3 6
1 2 *
1 6 *
1 6
0
1 5 3  - B  - 1  
3  - 7  - 1
2 8 *
1 1 3
2
120
1 7 3  4  
3  3
3
3
1 4 *
5 9
6
6 0
2 6 1 2 7 4 3 3  -6  - 1 2 1 * 1 8 1 6 3  6 3 1 4 * 1 6
1 3 5 j 1 1 7 4 3  - 5  - 1 8 2 7 8 5 3  7 3 22 * 12
66 6 7 3 3  - 4  - 1 110 1 1 2 4 3  8 3 - 4 7 * 1
5 0 4 5 3 3  - 3  - 1 1 1 S 1 0 8 4 1  9 3 3 3 2 6
7 9 7 6 4 3  - 2  - 1 1 1 7 3 1 1 6 7 2 3 - 1 4 4 3 6 66
2 4 * 3 1 3 3  - 1  - 1 3 3 2 1 2 5 2 3 - 1 1 4 - 1 5 * 12
4 2 4 1 4 3  0 - 1 2 3 2 2 1 4 2 3 - 1 2 4 2 9 * 8
7 0 7 2 1 3  1  - 1 2 7 3 2 7 0 2 3 - U 4 4 0 * 3
2 8 * I t 1 3 3  2 - 1 1 1 3 3 4 8 2 3 - 1 0 4 - 4 3 * 7
- 2 6 * 5 3  3 - 1 212 220 2 3  - 9 4 - 7 * 1 6
9 2 9 2 5 3  4 - 1 1 9 3 1 7 4 2 3  -8 4 1 6 7 1 5 3
8 0 8 2 4 3  3  - 1 S 3 6 0 2 3  - 7 4 6 4 6 0
9 7 8 3 4 3  6 - 1 10 ) 100 1 3  -6 4 7 8 6 9
6 0 3 ) 4 3  7 - 1 2 2 * 1 9 10
3
3  - 5 4 - 1 8 * 10
9 7 8 7 6 3  9 - 1 1 5 2 * 4 1 3  - 4 4 2 3 7 2 6 1
1 6 1 1 4 7 4 3  9 - 1 1 1 1 1 1 3 4 3  - 3 4 9 7 9 3
6 9 7 1 3 3  1 0  - 1 2 4 * 3 7 10 3  -2 4 6 1 6 3
221 2 2 9 3 3  1 1  - 1 3 * 6 1 9 3  - 1 4 3 3 3 2
1 5 7 1 1 9 1 3  1 2  - 1 1 8 * 9 11 3  0 4 6 1 6 1
210 2 1 6 3 3 - 1 3  0 .2 4 0 6 3  1 4 102 1 0 6
20 * 8 12 3 - 1 2  0 3 6 * 12 1 6 3  2 4 - 3 2 * 1 5
1 3 8 1 4 8 3 S - U  0 2 1 * 2 22 1  3 4 120 122
M l 3 3 8 2 v i o  o - 4 9 * 12 9 1  4 4 - 1 1 * 1 6
1 7 3 9 3 j  - 9  0 1 4 0 1 2 9 6 3  3 4 7 3 8 3
3 0 2 4 8 3 2 3 - 8  0 1 1 4 1 1 1 5 3  6 4 9 7 9 6
2 5 4 7 3 9 3 3  - 7  0 2 5 1 2 4 7 4 J  7 4 3 2 5 0
20 * 4 6 3  -6  0 4 6 3 9 4 3 8 4 8 * 6
- 1 7 * *, 1 3 1 - 5  0 7 8 9 2 8 3 3 1  9 4 20* 21
1 3 9 4 3 - 4  0 1 7 2 1 5 9 4 1 - 1 4 3 - 1 9 * 3 9
1 1 7 n o 5 3 - 3  0 1 1 1 3 1 6 1 3 - 1 3 3 - 8 * 22
- 1 1 * 22 12 1  -2  0 5 2 1 5 2 5 2 3 - 1 2 3 - 1 7 * 1 6
9 4 9 4 3 1 - 1 0 6 0 4 6 1 1 2 3 - 1 1 3 6 9 6 9
- 3  7 * 8 12 1 0 0 1 6 1 1 6 5 2 3 - 1 0 5 1 2 4 n o
1 9 1 9 4 3  1 0 1 1 * 3 6 1 4 3  - 9 3 6 1 5 6
20* 1 9 9 3 2 0 1 4 7 3 4 7 2 3  - 8 3 4 6 3 4
4 1 4 6 5 3  3  0 1 9 6 1 9 6 2 1  - 7 3 9 4 7 7
6 3 6 0 4 3  4 0 1 6 * 1 8 10
4
3  -6 3 4 2 1 5
1 1 * 3 6 3 3  0 7 6 8 1 3  - 3 3 1 3 8 1 3 3
1 6 * 11 10 1 6 0 1 7 1 1 7 6 1 1  - 4 3 3 8 * 3
1 6 3 1 4 9 5 3  7 0 B 3 8 3 4 3 - 1 3 20* 12
- 2 1 * 9 1 4 3  B 0 1 1 2 7 3 1  - 2 3 1 3 3 1 3 )
1 1 3 110 4 3  9  0 5 0 4 4 2 1  - 1 5 2 6 2 8
9 4 M ) 3  10 0 7  J 7 3 4 3  0 3 1 1 7 1 2 6
1 1 1 5 4 1 3 3 11  0 0* 2 6 1 3 3  1 3 - 2 4 * S
S i g F
I I
5
3 2
3
3
2
2
2
2
2
2
2
2
3
12
3
4
1 3
3  
11 
3 0
1 5
5  
1 8  
12
1 7
4
1 8
5  
4
3
3
4  
3  
2 
3  
2 
3  
2 
3  
9
11
3  
12
1 6  
1 5
5
5  
1 5
7
6
4 
22
9
4
4
11
2
2
2
2
2
3
10
3  
11
4  
10
3  
6
20
21
1 7  
9
22
5
4 
4
12
3
4
4  
3  
2 
3
10
3
1 8  
3  
3
3
1 4  
9
1 4
1 3
1 9
5
4
4
5  
5  
4  
4
4
5  
3  
i  
3
12
6
Values o f  10»Fobs *w i 10‘ Fcsil,- :o r  tfc 021793 e 5 o f 11
II  K L F o b s F c a l c  5 1 j F H K L F o b * F c a l c S l g F H I t  L F o b s F c u l e
3  ’ 5 3 5 3 5  2 3  - 5  1 2 ; * * 2 4 1 7 4  - 8  - 7 1 9 * 2 8
3  3 5 2 4 3 2 5 6  2 3  - 4  1 2 2 4 * 1 9 5 4  - 7  - 7 7 . 5 7 1
3  4 5 1 3 * 27  l o 4  2 - H - 1 6 * 7 2 1 4  - 6  - 7 3 0 * 2 7
3  5 5 4 * 1 1  1 6 4  3 - U 2 7 * 4 5 1 2 4  - 5  - 7 - 3 6 * 7
3  6 5 - 3 6 * 1 1 2 4  4 - 1 4 7 0 6 5 3 4  - 4  - 7 8 1 7 4
3 7 5 5 4 5 1  3 4  5 - 1 4 - 2 7 * 1 6 1 5 4  - 3  - 7 - 1 8 * 7
3  8 5 - 4 8 * 6  1 2 4  6 - 1 4 ■ 3 7 * 2 1 3 4  - 2  - 7 - 2 2 * 2
3 - U 6 - 4 1 * 3 9  1 3 4  7 - 1 4 I B * 1 5 1 7 4  - 1  - / 2 3 0 2 2 2
3 - 1 3 6 - 3 7 * n  12 4  8 - 1 4 2 3 * 1 6 1 6 4  0 - 7 1 5 5 1 5 4
3 - 1 2 6 3 4 * 6 4 4  - 1 - 1 3 - 4 1 * 1 3 1 3 4  1  - 7 - 3 3 * 3 8
3 - U 6 I B * 2 0  2 7 4  0 - 1 3 2 4 * 1 4 1 0 4  2 - 7 5 1 5 9
3 - 1 0 6 3 5 * * 8  1 7 4  1 - 1 3 - 3 2 * 6 1 4 4  3 - 7 2 0 6 2 0 2
3  - 9 6 2 4 * 2 0  1 0 4  2 - 1 3 - 1 8 * 2 1 9 4  4 - 7 2 5 * 2 2
3  - 0 6 1 0 * 3 2 7 4  3 - 1 3 - 2 4 * 5 1 6 4  5 - 7 2 6 * 1 9
3  - 7 6 2 5 * 7 7 4  4 - 1 3 2 3 * 2 4 1 3 4  6 - 7 5 3 5 5
3  - 6 6 3 1 * 1 9  1 3 4  5 - 1 3 - 6 * 3 0 2 4 4  7 - 7 5 9 5 4
3 - 5 6 7 6 7 5  3 4  6 - 1 3 2 7 * 1 9 1 3 4  8 - 7 1 2 4 1 1 9
3  - 4 6 3 4 2 1 2 5  4 4  7 - 1 3 - 2 3 * 1 3 1 6 4  9 - 7 - 3 5 * 4
?  - 3 6 1 1 7 1 0 4  4 4  8 - 1 3 2 5 * 2 3 1 5 4  1 0  - 7 1 2 * 2
3  - 2 6 1 6 0 1 5 9  3 4  9 - 1 3 1 C * 1 2 2 4 4  1 1  - 7 - 2 7 * 0
3 - 1 6 7 7 6 5  4 4  1 0 - 1 3 3 0 * I B 1 4 4  1 2  - 7 2 1 * 4
3  0 6 8 * 1 0  1 4 4  - 3 - 1 2 - 2 6 * 8 1 8 4  1 3  - 7 - 2 3 * 2
3 3 6 2 1 5 2 1 8  2 4  - 2 - 1 2 2 1 * 2 3 1 1 4  - 9  -6 1 2 3 12 1
3 2 6 1 8 2 1 8 1  3 4  - 1 - 1 2 1 5 * 2 1 4 4 - a  -6 6 7 6 3
3  3 6 1 8 * 1 1  4 4 0 - 1 2 - 3 6 * 2 12 4  - 7  -6 3 0 * 1 7
3  4 6 4 1 4 0  2 4  1 - 1 2 2 9 3 0 5 4  -6  -6 3 3 * 4
3 5 6 - 20* 1 4  1 7 4  2 - 1 2 8* 18 20 4  - 5  -6 7 4 7 0
3  6 6 - 3 4 * 0  1 3 4  3 - 1 2 - 6* 1 9 2 5 4  - 4  -6 4 2 4 6
j  ? 6 0* 1 8  35 4  4 - 1 2 - 9 * 3 22 4  - 3  -6 2 2 8 2 1 9
1 - 1 4 7 - 2 1 * 12  B 4  5 - 1 2 10 * 10 11 4  - 2  -6 1 5 2 1 5 6
1 - 1 3 7 2 4 * 2 7  1 2 4  6 - 1 2 3 2 * 22 6 4  - 1  -6 6 0 5 9
3 - 1 2 7 4 2 2 1  7 4  7 - 1 2 - 3 8 * 1 11 4  0 - 6 7 4 7 4
3 - 1 1 7 - 1 4 * 1 3  1 9 4  8 - 1 2 - 1 8 * 1 4 . ' 7 4  1 -6 - 3 5 * 3 7
3 - 1 0 7 - 1 9 * 2 9  1 5 4  9 * 1 2 2 6 * 20 7 4  2 - 6 7 8 7 2
3  - 9 7 - 20* 2 0  7 4  1 0 - 1 2 1 3 * 2 5 2 3 4  3 - 6 - 22 * 1 9
3  -8 7 2 1 * 2 3  2 0 4  1 1 - 1 2 - 2 6 * 1 1 6 4  4 - 6 2 6 3 2 7 5
3 - 7 s 5 4 4 9  4 4  - 4 - 1 1 2 5 * 2 ! 1 1 4  5 - 6 7 3 6 4
3  -6 7 122 1 2 6 4  - 3 - U - 1 5 * 1 1 4 4  6 - t 2 9 * 5 4
3  - 5 7 9 2 3 3  4 4  - 2 - 1 1 1 5 * 3 6 1 7 4  7 -6 22 * 3 6
3  - 4 7 5 6 4 7  3 4  - 3 - U - 3 9 * 3 12 4  6 - 6 1 2 7 1 1 8
3  - J 7 6 9 68 3 4  0  1 1 7 0 7 3 3 4  9  -6 3 0 * 3 5
3  . 2 7 9 0 9 1  4 4  1 - 1 1 1 6 * 2 3 1 7 4  1 0  -6 2 3 * 8
3  - 1 7 2 1 * 2 3  10 4  2 - 1 1 1 9 4 4 4 4  1 1  -6 - 9 * 2 5
3 7 5 4 5 4  2 4  3 - 1 1 7 9 7 9 4 4  1 2  -6 2 2 * 11
j  3 7 100 100 3 *  4 - 1 1 - 1 3 * U 10 4  1 3  -6 1 1 * 1 4
3 2 7 1 3 2 1 3 2  3 4  5 - 1 1 - 1 2 * 8 20 4 - 1 0  - 5 0* 12
1 3 7 I B * 2 8  9 4  6 - 1 1 4 7 6 0 4 4  - 9  - 5 9 3 9 2
3 4 7 1 5 * 20 4 4  7 - 1 1 122 112 6 4  -8  - 5 3 5 * 2 3
3  5 7 2 3 1 8  3 4  8 - 1 1 C * 8 3 1 4  - 7  - 5 122 1 0 8
3  6 7 2 3 1 3  3 4  9 - 1 1 3 2 * 3 2 7 4  -6  - 1 4 4 4 4
3 - 1 3 8 1 5 * 4 9  2 4  1 0 - 1 1 2 5 * 2 6 1 7 4  - 5  - 5 2 1 7 2 1 9
3 - 1 2 8 - 20 * 6 8 4  1 1 - 1 1 - 1 3 * 5 1 4 4  - 4  - 5 2 6 * 1 5
1 - 1 1 8 2 9 * 4  I B 4  1 2 - 1 1 2 1 * 9 I B 4  - 3  - 5 1 5 * 2 4
3 - 1 0 8 62 6 2  4 ■ 4  - 5 - 1 0 - 3 0 * 5 1 6 4  - 2  - 5 1 6 * 1
3  - 9 8 - 1 2 * 20 1 9 4  - 4 - 1 0 2 4 * 12 1 3 4  - 1  - 5 3 4 4 0
1 -8 8 1 9 * 3 0  2 3 4  - 3 - 1 0 4 4 5 0 3 4  0 - 5 3 1 4 1
1 - 7 8 4 4 4 2  5 4  - 2 - 1 0 112 122 4 4  1 - 5 2 2 7 2 3 1
3  -6 8 6 1 5 6  3 4  - 1 - 1 0 - I S * 3 1 1 8 4  2 - 5 3 9 4 9
3 - 5 8 - 1 5 * 5  1 6 4  0 - 1 0 6 5 ZZ 3 4  3 - 5 2 1 7 210
3  -  4 8 1 3 4 I C O  5 4 1 - 1 0 1 9 * 4 1 5 4  4 - 5 9 5 7 7
1 - 3 8 1 1 * 1 1 7 4  2 - 1 0 11 1 1 I B 5 4  3 - 5 8 0 6 9
3 . 2 a I C O 8 9  4 4  3 - 1 0 1 ) 7 1 3 8 5 4  6 - 3 5 3 6)
3  - 1 8 1 3 9 1 0 4  3 4  4 - 1 0 2 8 1 2 8 9 4 4  7  - 5 2 3 * 2 8
3 5 8 7 6 7 0  ‘ 3 4  5 - 1 0 5 6 4 8 3 4  8 - 5 1 9 2 1 9 6
3  I 8 *6 4 8  } 4  6 - 1 0 3 7 3 9 5 4  9 - 3 - 2 8 * 5
)  2 8 - 3 9 * 0 11 4  7 -  1 C 1 0 6 10 ) 6 4  1 0  - 5 - 2 1 * 1
3 1 8 9 * 12  1 4 4  8 - 1 0 3 4 * 4 3 6 4  1 1  - 5 3 4 3 )
3 4 8 4 2 4 0  s 4  9 - 1 0 - 3 2 * 1 9 12 4  12  - 3 - 5 0 * 1 8
3 - 1  J 9 2 9 * 1 7  1 9 4  1 0 - 1 0 3 5 * 4 0 1 6 4 - 1 1  - 4 68 66
3 - 1 2 9 2 6 * 5 0  I Q 4  1 1 - 1 0 - 6* 1 2 5 4 - 1 0  - 4 2 3 * 3 8
9 - 1 6 * 4 3  2 3 4  1 2 - 1 3 2 7 * 8 1 7 4  - 9  - 4 3 1 * 7
1 - 1 2 9 3 3 * 1 1  1 5 i  - 7  - 9 - 12 * 4 2 4 4  -8  - 4 22 * 12
3 - 9 9 1 3 9 10 1  5 4  -6  * 9 - 2 4 * 8 1 8 4  - 7  - 4 3 2 * 4 0
3 -8 9 9 2 9 5  4 4 - 5 - 9 - 20* 3 1 9 4  -6  - 4 - 5 * 4 0
1 -  7 7 1 2 6 1 2 6  « i - 4 - 9 7 * 9 1 ) 4  - 5  - 4 6 2 6 7
3 - 4 9 7 9 7 1  3 4  - 3  - 9 9 7 7 9 5 4  - 4  - 4 3 6 3 3
)  - 3 9 2  7 * 3 6  1 3 4  - 2  - 9 7 9 7 9 4 4  - 3  - 4 U B 1 ) 4
1 - 4 9 6 7 6 3  3 t  - I  - 9 2 9 * 1 9 12 4  - 2  - 4 1 1 8 1 0 9
3 - 1 9 1 3 1 9 5  j 4  0 - 9 6 4 6) 3 4  - 1  - 4 1 1 3 1 1 8
1 -2 7 4 4 4 5  3 4  1 - 9 - 4 6 * 4 9 4  0 - 4 66 7 2
3 - I 9 1 8 * 2 6  11 4  2  - 9 1 6 8 1 6 6 4 4  I  - 4 3 2 3 3
9 6 9 6 2  ] 4  1  - 9 2 3 * 3 6 6 4  2 - 4 1 8 7 1 8 4
j  • 7 - 1 8 * 2  1 9 4  4 - 9 7 7 8 4 4 4  3 - 4 3 4 4 5 4 3
1 2 7 3 3 2 9  ) 4  5 - 9 I B * 5 8 4  4 - 4 a * 3 0
) 3 7 3 0 2 9  j 4  6 - 9 1 4  7 1 5 0 5 4  3 - 4 1 ) 9 1 4 3
3 - 1 2 1 3 - 1 3 * 3 )  ? 5 f c ^ “ 7  - 9 4 8 4 5 4 4  6 - 4 - 3 3 * 1 6
1 - 1 1 1 5 - 3 1 * 2  1 4 4  8 - 9 - 2 6 * 10 1 1 4  7 - 4 1 1 4 1 1 5
1 - 1 3 1 3 - 3 3 * 7 1 4 4  9 - 9 1 6 1 1 3 4 5 4  6 - 4 3 1 3 1
1 - 9 1 3 1 2 > 1)8  6 4  1 0  - 9 - 1 6 * 12 1 9 4  9 - 4 2 7 * 2 5
l  - a 1 3 - 1 7 * 1 8  1 6 4  1 1  - 9 3 2 * 2 7 7 4  1 0  * 4 1 4 9 1)8
1 - 7 1 C 4 3 5 )  4 4  1 2  - 9 2 4 * 1 6 • 4  1 1  - 4 2 2 * 2 1
3 - 4 1 3 3 3 * 3 3  12 4  -6  -6 - 3 2 * 1 6 16 4  1 2  - 4 12 3 3
1 - 5 1 3 1 1 8 1 0 9  j 4  - 7  - 1 1 4 * 1 6 3 1 4 - 1 1  - 3 * 9 * 8
3 - 4 15 - 3 0 * 1 5  1 ) 4  -6  -8 7 2 7 4 4 4 - 1 0  - 3 - 2 8 * 4
3 - 1 t o 8 ) 7 )  J 4  * 5  -8 3 2 4 1 4 4  - 9  - 3 ■ 3 4 * 6
3 - 2 4 6 1 6  1 4  - 4  - ■ 5 3 5 6 4 4  - t  - 3 • 3 2 * 4
1 3 - 2 1 * 5  1 6 4  - 3  -6 ■ 20* 1 ) 1 7 4  - 7  - 3 4 8 4 9
1 3 1 3 1 4 * 2 3  4 4  - 2  -8 6 4 6 5 3 4  -6  - 3 - 1 2 * 1 4
) 1 1 3 4 1 4 9  2 4  1  -6 ■ 3 2 * 5 11 4  - 3  - 3 3 3 5 5
3 11 ;  j 4 1 4 0  5 4  0 - 8 66 7 4 3 4  * 4  - 3 2 7 * 1 7
3 1 “ ;  | c * 10 I ) 4  t  -6 4 9 4 7 4 4  - 1  - 3 102 9 8
1 - 9 u [ 3 * >1 2 ) 4  7 - 6 1 0 4 102 3 4  - 2  - 3 7 3 7 3
3  -8 U - 4 * 6 2 8 4  3  -6 4 7 3 1 3 4  - 1  - 3 1 4 ) 1 4 3
3 - 7 U 1 7 * 1 2  1 4 4  4  -8 6 1 6 4 3 4  0 - 3 4 3 2 5
1 • 6 11 >6 4 1  4 4  3  -6 2 3 * 16 1 4 4  1 - J 1 ) 9 110
1 - * ; i 1 3 * 2 7  1 ) 4  4  I 9 ) 6 7 3 4  2  - 3 1 7 8 1 8 2
3 - i i : - 1 6 * 1 7  ,2 4  7  -6 8 3 7 6 4 *  1  - 3 H I 1 5 9
1 - 3 i i 2 1 * 11  12 4  8 - 6 22 * 2 6 9 4  4 - 3 2 1 4 2 2 4
3 2 1 4 * 1 0  1 4 4  9 - 6 1 7 7 1 5 9 3 4  3  - 3 3 6 5 7
;  { 1 4 2 9  1 * ;■> - t 7 4 7 1 3 4  6 - 3 - 20* 20
} 7 11 t * 0 2 4 4  ; i  - a »• 1 6 2 7 4  7 - 3 1 3 * 1 4
3  9 12 1 3 * 9  1 4 4  u  - i 3 0 * 1 / 1 4 4  S  - 1 1 8 7 1 9 0
3  -  7 u - 2 6 * )  |8 4 i :  -6 - > * * t 1 3 4  9 * 3 3 8 3 8
3 * 1 7 1 4 * )  n i  - 9  - 7 68 3 6 3 4  1 0  - 3 1 8 * 3 8
flas**^ «*Wi *r> w*r» f^ntMafari wnnbasnrH
ligF
20
1
H K L Fobs FcsLc Slg
6
2 3
6
1 8
22
1 1  - 3
1 2  - 3  
- 1 2  •> -U 
- 1 0
-  9 _•> 
-8  -2
' 2 -6  -2  
- 5  - 2
'5 ~Z
- 3  - 2  
- 2  -2
-13
3
3  -2
S3
S3
3  -2  
9  -2  
10  -  
1 1  -  
1 2  -  
- 1 2  -  
- 1 1  -  
-1 0  -  
- 9  -  
- B  -  
- 7  -  -6 - -5 - 
- 4  -  
- 3  -  
' 2  -  
- 1  -  
0 -  1 - 
2  -
3  -
4 -
5  -
6 -
7  -8 •
9  -
10  -  
1 1  -  
- 1 3  
- 1 2  -11 
- 1 0  
- 9  -8 
- 7  
- 6  
- 5  
- 4  
- 3  -2 
- 1  
0 
1 2
3
4 
3  
6 
7a
9 
10 
1 1  
- 1 3  
- 1 2  
- 1 1  
-1 0  
- 9  *8 
- 7  -6 
* 5  
- 4  -3 
-2 
- 1  
0 
1 
2
3
4
5a 
r a
9 
10 
- 1 3  
*12 
- 1 1  
-1 0  
- 9  -8- 7-a
- 5  
- 4  
- 3  
*2 
- 1  
0
20 *
2 3 *
* 7
- 11*
- 3 6 *
3 0 *
- 1 8 *
2 0 5
5 7
1 9 *
1 3 6
1 2 3
6 5  
- 3 *  
5 1
2 0 8
8 2
- 1 8 *
1 5 5
2 5 0
5 3
3 6
4 2
6 9
22 *
2 4 *
1 2 *
3 3 *
- 2 4 *
3 6 *
- 2 3 *
7 2  
112
9 5
- 2 6 *
4 0 9
4 0
6 3 2
8 3
2 1 *
1 2 5
1 4 6
122
7 1
1 4 2  
1 7 7
7 8
1 3 *
4 0
3 0  
1 3 *
- 2 6 *
4 4
2 4 *
66 
2 8 *  
- 9 *  
1 6 *
2 3 6
5 5 9
8 3 7
3 8 3
- 2 0 *
5 0
4 7 3
1 4 8
7 8
2 9 9
1 7 *
22
1 4 *
9 1
- 2 4 *
8 5
- 22 *
- 2 6 *
- 4 0 *TO
2 7 *
- 4 3 *
66
3 8 *
7 3  
3 5 8  
2 3 0  
1 8 3  
110
2 4 *
9 8
66
3 6 3
5 5
3 5  
9 7
- 1 7 *
1 7 *
1 3 5
1 1 8
3 1  
4 9  
1 6 *  
3 0 *
- 21 *
- 8*
1 6 -
- 21 *
1 0 3
1 4 3
4 1  
3 8
2 8 2
3 6  
4 7  
66
12
1 5  
5 3
3 1  
6
1 6
7
2 0 5
5 7
3 5  
1 4 0  
1 2 6
68
8 
6 0
2 1 5
101
7
1 6 3
2 5 7
4 7  
3 4  
4 B  
6 7  
J 9  
1 9
8 
3
3 2  
21
1 5
3 9  
1 0 5
8 9
3 4  
3 8 9
3 6  
6 1 7
7 6
6
1 2 9
1 4 9
1 2 3
7 1
144
1 8 2
7 8
3 1  
4 1  
22
1 3
3 5
3 2  
1 9
5 8  
21
1
7
2 2 9
5 4 9
8 3 5
3 7 4
2 3
5 2
4 7 4
1 3 1
7 6
2 9 5
1 6  
2 9  
1 6  
9 9  
11 
0 7
1 4  
6 
0
11
3 2
1 9  
6 3
3 6  
7 4
3 3 4
2 4 1
1 7 9
1 2 7  
7
1 0 8
61
3 6 2
3 1
3 7  
110
20 
2 3
1 6 1
1 1 8
2 7
4 8  
1 3  
2 6
3 3  
11 
4 4  
1 )  
86
1 2 8  
3 3
4 0  
2 8 061
3 8
3 9
1
2
7
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H X L F r b s F c a l c S l g f H X  I . F o b s F c >  l c S t g F 1! Y. L F o b s F c a l c  S ' g F H K L F o b s F c a l c S i g F
■ - ----------- —---------- --------- - *  -  - ----------- — ----------- — — -------------- ----------------- - - — -------------- -----------
1 1 2 1 3 2 1 2 6 3 4  3  7 - 1 8 * 1 8 5 3- 10 - 2 8 * 2 4  1 3 5 9 1 3 0 1 1 8 4
4  2 2 1 3 9 1 3 4 - 4  4  7 3 6 3 4 2 5 4 - 10 5 5 5 5  4 0 7 4 7 8 4
4  3 •j 4 b 4 5 2 4  5  7 0* 11 3 6 5 - 10 8 4 88 5 1 - 1 8 * 12 1 9
;  4 2 4 0 3 9 2 4 - 1 3  B 2 5 * 3 3 2 3 6 - 10 8 4 8 2  3 2 4 3 3 1 3
4  S 2 1 6 * 1 7 10 4 - 1 2  8 - 3 3 * 2 7 1 4 7 - 10 - 2 6 * 2 3  1 4 1 •’ 2 * 2 5 9
4  6 2 1 2 * 2 5 12 4 - 1 1  8 3 6 * 4 5 8 8 - 10 4 6 5 0  5 0 - P f . 9 2 5
4 7 2 3 8 4 0 4 - 1 0  8 3 7 * 7 \b 9 - 10 2 4 * 3 9  8 9 - 2 3 * 1 4 1 7
4  8 2 8 s 4 1 4 4 - 9  8 4 3 2" 6 10 - 10 - 2 7 * 5  1 4 8 > 7 7 2 4
4  9 2 6* a 1 4 4 - 8  8 5 0 4 5 5 1 1 - 10 - 4 4 * 1  1 1 7 5 2 4 3 6
4 - 1 4 3 - 3 3 * 2 1 5 4 - 7  8 3 1 * 2 6 1 6 1 2 - 10 2 5 * 5  1 8 6 1 3 2 1 8 1 5
4 - 1 3 3 4 1 * *2 4 -6  8 3 2 * 3 5 1 4 - 7 - 9 2 1 * 12  8 5 4 2 29 5
4 - 1 2 3 4 4 * 3 7 4 - 5  8 1 2 * 1 8 3 1 -6 - 9 - 3 6 * 3 2  1 4 4 - 6* -n 21
4 - 1 1 3 2 9 * 2 4 11 4 - 4  8 1 1 9 1 0 9 5 - 5 - 9 8 9 9 2  3 3 3 2 * 29 6
4 - 1 0 3 8 0 7 4 5 4 - 3  8 8 1 7 3 3 -A - 9 7 0 7 3  3 2 5 8 6 5 3
4 - 9 3 7 9 7 4 5 4 - 2  8 8 7 8 3 3 - 3 - 9 2 8 * 3 4  6 1 110 1 0 8 5
4  - B 3 3 3 * 2 3 1 5 4 - 1 8 - i 0* 7 22 - 2 - 9 4 5 3 8  4 0 1 9 * 3 9 i e
4  - 7 3 6 7 5 9 4 4  0  6 5 8 5 7 3 -1 - 9 1 4 9 1 5 2  5 1 - 2 4 * 1 3 10
4 -6 3 2 5 * 3 7 4  1  8 3 0 3 5 2 0 - 9 4 0 4 2  3 I 1 2 5 1 2 8 4
4  - 5 3 2 1 * 22 1 7 4 2  3 - 3 2 * 10 1 4 1 - 9 - 1 2 * 0 12 3 - 5 * 5 1 1
4  - 4 3 1 3 * 1 3 1 9 4  3  8 20 * 1 3 4 2 - 9 1 2 9 1 3 7  5 4 102 1 1 2 4
4  - 3 3 1 5 4 1 5 0 3 4 - 1 2  9 - 1 9 * 8 20 3 - 9 9 1 9 1  6 5 3 6 4 0 3
4  - 2 3 2 3 * 1 9 11 4 - 1 1  9 68 7 6 4 4 - 9 1 4 * 4 9  2 0 6 1 8 * 1 9 1 3
*  - 1 3 7 7 7 2 3 4 - 1 0  9 0 * 4 3 3 2 5 - 9 1 7 2 7 8 3  5 7 3 7 4 3 8 6 3
4  0 3 0* 7 2 5 7 . - 9  6 - 1 1 * 4 4 2 3 6 - 9 9 1 9 4  5 8 4 3 4 6 3
-  1 3 2 9 3 1 3 4 - 9  1) 7 0 7 0 4 7 - 9 - i e * 9  1 6 9 - 6* 3 3 2 6
4 2 3 6 3 6 4 4 4 - 7  9 - 2 1 * 12 1 6 6 - 9 7 1 7 7  4 0 5 5 5 7 3
4 3 3 8 9 86 1 4 - 6  9 10 1 9 1 5 9 - 9 -  •> 5 6  5 i 4 1 3 4 3
4 4 3 - 2 5 * 12 I ? 4  - J  9 5 2 5 1 4 10 - 9 7 2 b ?  3 2 - 3 5 * 9 +  4
4 5 3 0 * a 3 0 4 - 4  9 7 3 * 6 1 4 1 1 - 9 2 9 * 3  1 6 1 - 3 5 * 7 1 3
-  6 3 1 1 5 1 1 7 3 *  - 3  9 1 3 1 1 2 C 4 12 - 9 3 3 * 22  6 0 2 6 * 3 0 2 4
i  7 3 - 20 * 4 1 7 4 - 2  9 - 2 6 * 1 6 1 5 -8 - a 2 9 “ 2 4  1 7 9 5 7 a l 6
4 8 3 1 4 * 1 10 4 - 1 9 - r  ' * 1 4 20 - 7 -8 1 8 * 2 4  2 0 8 3 5 * . 52 1 9
4  9 3 3 7 * 4 I 4  0  9 21 9 -6 -8 2 4 * 20 18 7 7 6 7 0 4
4 - 1 4 4 - 1 2 * 4 1 2 5 4  1  9 - 2 5 * i 1 6 - 5 - B 1 8 * 3 3  2 0 6 5 4 7 4 4
i - 1 3 4 20 * 4 8 4  2 9 2 - i * 8 9 - 4 -8 4 6 4 2  5 5 2 4 * 10 1 9
4 - 1 7 8 9 86 5 4 - 1 1  1 0 1 7 * 6 12 -  3 -8 3 0 * 3 5  6 4 9 1 9 P 3
4 - : i - 16 * 2 3 4 - 1 0  1 0 - 6* 3 4 2 7 -2 -8 5 5 4 9  4 6 4 6 9 3
4 - 1 0 4 3 J * 22 22 *  - 9  i p 1 4 * 1 6 2 4 - 1 -8 68 9 3  4 2 1 9 * 3 2 1 7
4 - 9 4 7 8 71 4 4  - 0  1 0 2 1 * 3 2 1 9 0 -8 1 C 2 9 4  5 I 2 9 * 20 12
4  - 0 4 4 0 1 4 7 4  - 7  1 0 3 5 3 4 6 1 - a - 10 * 1  1 9 0 1 6 2 1 5 7 4
4  - 7 t 9 8 88 5 4  -6  10 3 7 2 5 5 2 -8 3 1 .  3 1  5 1 4 4 4 4 3
4 -6 0* ?1 ; ? 4  - 5  ’ 0 6 9 6 4 3 3 -8 7 0 6 9  3 2 7 7 7 0 3
4 5 1 3 8 ‘ 2 6 5 4  *  10 2 5 * 2 4 C 4 -8 2 3 * 1 2  1 5 3 6 7 7 i 4
4  -  - 4 1 0 3 9 5 5 «  - 3  1 C - 1 4 * 6 VJ 5 -8 - 5 * 21  2 3 4 1 4 2 1 4 7 3
4  - 3 4 1 4  7 1 2 9 3 4  - 2  1 0 20 * 2 5 12 6 -8 6 0 5 8  3 5 3 5 3 4 3
4  - 2 4 2 1 1 212 3 4  - 1  I P - 3 4 * 1 1 3 7 -8 5 4 5 2  4 6 5 0 5 6 3
i  - 1 221 222 4  0 10 - 2 1 * 1 7 1 9 8 -8 1 0 8 1 1 6  6 7 1 .  . 1 6 3 3
4  C 4 3 2 11 3 4 - 1 0  1 1 - 3 6 * 1 5 1 4 9 -8 - 3 4 * 3  1 1 8 8 9 9 6 4
4  : 4 1 4 * 6 12 4  - 9  11 20 * 3 1 5 10 -8 - n * 12  1 7 9 1 3 * 10 1 4
4  2 4 4 4 4 3 3 4  -8  11 2 2 * 1 7 1 6 11 • 3 0 * 8 1 4 0 1 4 * 1 7 6
4  ) 4 20 * 1 3 9 4  - 7  1 1 3 0 * 11 6 12 1 5 * 1 6  1 9 1 4 4 4 8 3
4  4 4 U 2 1 4 4 3 4  - A  11 • 2 8 * * f 1 5 - 9 - 1 2 * 2 0  2 5 2 8" 9 20
4  5 4 6* 1 7 1 4 4  - 5  1 1 - 1 7 * 16 1 9 -8 3 2 * 0  1 7 1 3 9 * 4 4 1 9
4  6 4 16 * 20 9 1 9 * 1 4 7 -  7 7 * 7 2  4 0 3 7 * 10 1 9
4  7 4 - 3 9 * 6 4  - J  1 1 2 3 * 1 8 5 -6 20 * 3 7  22 9 - 3 8 * 2 3 12
4  8 4 6* U * 7 4  -2  11 8* 3 1 7 - 5 8 2 S 3  4 8 4 9 4 7 7
4 - .  4 J - 2 3 * 4 0 1 9 5  2 - 1 4 4 0 4 1 1 - 4 - 2 7 * 2 3  1 4 7 1 1 * 2 i 30
4 - 1 3 - 6* 3 3 2A 5  3 - l i - 1 8 * 3 10 - 3 1 3 3 1 2 3  5 6 5 7 7 2 5
4 - 1 2 5 5 5 5 2 5  4 - 1 4 - 3 2 * 21 1 5 -2 4 9 5 7  4 5 b 0 8 1 3
4 - 1 1 3 - 4 4 * 21 5  5 - 1 * - 1 2 * 1 4 22 - 1 2 4 * 2 5  1 5 4 10 * 9 1 3
4 - 1 0 5 2\* 1 4 2 4 5  A - 1 4 0 * S 3 4 0 - 2 6 * 3  12 3 2 5 1 2*1 4
4  - 9 5 1 0 5 9 a 4 5  7 - 1 * i ; * *  & 11 1 1 1 9 120  3 2 2 0 8 2 0 7 4
4 - a 4 0 3 4 7 5  0 - 1 4 0 * 1 3 3 2 8 2 8 9  4 1 9 2 8 1 5
4  - 7 1 6 * 3 2 5  - 1 - 1 3 1 9 * 3 4 1 4 3 5 8 6 3  4 0 6 3 5 3 3
4  - 6 5 - I S * 0 1 6 5  0 1 3 - 1 2 * 7 2 4 4 4 6 4 4  4 1 2 4 * 3 4 1 2
4  - 5 5 1 1 6 1 2 1 5 5  1 - 1 3 - 7 0 * a 1 9 3 3 0 * 1 2  1 2 2 1 8 0 1 9 0 3
4  - 4 A - 4 * 1 9 7 1 J  2 - 1 3 - 3 4 * 1 4 1 4 6 - 2 1 * 4  6 3 1 1 0 1 1 3 4
4  - 3 5 2 1  A r . 5 1 5  1 - 1 ) - 1 7 * 1 7 1 9
7 1 2 5 1 1 1  5 4 1 2 5 1 2 0 3
4  - 2 3 1 9 4 1 8 * 3 5  * - 1 ) * 1  A * 1 9 a 2 0 0 1 8 4  5 5 7 8 8 1 4
4  - 1 4 1 A S 1 7 0 3 5  5 - 1 3 - A * 9 9 1 3 * 1 1  1 0 6 - I * 1 7 1 6
4  0 3 - 1 2 * I 1 1 5  A l l - 4 0 * 2 1 1 1 0 - 3 0 * 1 4  6 7 I S 3 5 3
4  1 5 1 8 4 1 4 5 1 5  7 - ; j - 1 2 * 3 1 3 1 1 6 6 6 3  3 8 3 8 6 1 2
4  2 5 1 1 4 2 1 1 3 5  8 - 1 ) I P * 1 2 I * 1 2 2 0 * 1 1  7 9 3 3 2 5 3
4  3 5 5 A 5 4 2 5  9 - 1 1 7 * H 2 < - 9 3 6 * 2 )  1 8 0 3 0 2 4 3
4  4 5 1 0 1 l ‘j 4 3 5  1 0 - 1 3 . 6 1 4 3 - 8 7 5 7 6  4 1 - 3 9 * 7 1 3
» 5 5 2 4 7 7 3 5  - 3 - 1 ? 2 * • 1 6 5 -  * 7 9 7 0  4 2 1 1 * 3 8 1 3
4  A 1 6 * 1 1 5  - 7  1 2 - 3 5 * 1 4 1 3 - 6 - I S * 4 2  2 0 1 * 3 * 3 6 1 9
4 7 5 . * ! • 1 2 1 7 5  - 1 - 1 2 - 2 0 * 5 1 9 - 5 2 0 * 2 0  2 1 0 - 2 0 * 4 2 1 7
4 ;  i 2 1 * 1 0 1 3 5  0 - 1 2 -2 9 * 3 1 3 - 4 8 2 7 5  4 9 - 2 1 * 4 0 1 6
4  1 2 4 - A * 4 2 7 6 5 1 - 1 2
.  » * a 1 9 1 2 - 3 - 2 5 * 1 1  1 ) s 6 6 6 5 5
4 - : ; A • 4 1 * 9 1 1 5  2 - 1 2 1 7 * 3 2 1 7 - 2 2 7 * 2 6  6 7 1 0 2 9 6 5
*  ■ ;  o A - 2 4 * 2 5 1 4 5  3 - 1 7 A 7 ■•‘ 2 J - 1 5 2 5 9  ) 6 6 5 6 3 4
4  - 9 A 5 2 5 7 A 5  4 1 2 - 2 9 * 1 2 1 1 0 1 0 * 1 1  2 1 5 2 0 9 1 8 6 5
4  - a A )  J * 12 a 5  5  -1  ’ 1 2 * 21 21 1 1 4  A 1 4 1  1 4 4 8 3 4 7 4 4
4  - 7 - 1 1 * 1 8 5  4 - 1 2 1 7 * 10 12 2 1 3 5 1 ) 7  4 ) 1 4 2 1 3 7 5
4  - A A 1»1 1 4 5 5 5  7 - 1 2 1 1 * 22 11 3 1 ) 1 1 6 9  4 2 3 5 1 3 5 3 3
4  - 5 A 1 A » 1 4 7 5 5  * - 1 7 - 20 * 0 1 6 4 1 4 2 1 ) 7  4 1 2 9 6 3 0 6 3
4  4 A 7 0 AA 4 5  9 - 1 2 1 8 * 3 1 9 3 2 5 * 3 4  1 4 0 2 5 * 3 0 11
• • ) A a s 8 5 5 5  1 0 - 1 7 -2 4 * 6 1 3 6 9 6 9 8  5 1 u * 1 4 6 3
4 - 7 t, 9 ) 9 4 4 5  1 1 - 1 7 -  3 8 * 4 11 7 - 5 * 20  2 4 2 221 2 2 9 3
4  - 1 A :  l a 112 3 3  - 4 - H 20 * 1 9 7 6 7 0 7 1  5 3 - 2 8 * 1 5 104 0 A 5 9 *2 4 5  - l - l l - 4 0 * 3 2 1 ) 9 3 7 6 1  ) 4 4 3 4 6 2
4 I A 1 2 * 10 11 5  - 2 - ’ I 4 9 3 1 3 10 2 1 * 3 0  1 3 3 8 0 8 9 4
4 2 « 7 5 1 7 ) 4 3 5  - 1  11 4 0 3 1 4 U 7 3 * 11  1 6 6 1 7 ) 1 8 0 3
4  I A • A * 11 ? A s  o - n • 1 2 * 7 22 12 60 4 1  3 7 I 2 * 1 0 4 3
4 4 4 C‘ • 1 11 '  i n 0 9 0A 4 -10 3 V 6 )  6 8 - 2 ) * 0 1 3
4  5 A 5 1 4 5 7 5 2 1 1 4 3 4 0 4 *  9 - 6* 3 9  2 0 9 H 3 7 s
• A « 1 7 * 4 a 5  3 - 1 1 - 1 4 * a 1 7 -8 2d * 2 4  21 0 10 * f 1 4
4 :  > 7 1 1 * 7 1 3  * 1 1 1 9 8 210 4 - 1 4 8 3 )  6 ) 0 3 1 * 1 4 21
4 - 1 7 1 -  )  A * 4 1 7 3  3  1 3 7 0 * 2 3 0 -6 9 0 7 0  4 2 0 - 4 1 * 2 9 11
I ' l l t 1 8 * 3 1 1 8 3  I I I - 7 1 * 9 1 6 - 5 9 1 9 0  3 I 0 7 ) 7 1 6
i  ; ■ 7 • A * 4 7 5 3  7 ■ J 1 - 4 9 * 3 3 1 7
- 4 1 4 9 1 7 )  5 0 0 - 2 7 * 1 1 1 3
4 1 7 1 1 M 4 5  8 11 3 0 * 1 9 1 6 - 3 1 ) 7 7 )2  4 9 0 1 0 3 1 0 3 3
4 - 0 7 7 4 4 0 4 3  9 - 1 1 1 9 * 7 20 -2 10* 4 3  1 1 0 0 116 120 I
4 - 7 7 1 4 * 3 9 7 5  10  11 2 4 * * 10 - 1 1 2 5 1 1 0  5 7 0 1 8 * 1 4 27
4 A 7 I S * 10 4 5  1 1 - 1 1 - 7 * 7 7 6 0 1 3 2 1 1 9  4 6 0 ;?>* 0 6
4 -5 7 4 1 5 } 3 5  - 3  10 0* 12 1 3 1 5 9 6 1  3 - 5 0 2 1 3 3
4 -  4 7 - 2 1 * a 4 3  - 4 - 1 0 7 3 * 3 1 3 2 1 3 8 1 3 3  4 4 0 1 ) 3 1 2 6 3
4 1 7 J * 7  7 3  1 10 1 0 9 no 4 3 2 3 ) 7 3 )  3 1 0 3 7 9 3 7 3 3
4  7 7 ■ 1 8 * 1 4 1 7 3  2 1 9 3 1 * 21 5 4 9 2 9 1  1 2 0 20 J 201 34 - t 7 c* 71 11 5 1 - 1 3 2 9 * 21 1 7 3 - ) 1 * 8 ‘.0 1 c 201 2 1 4 3
4 1 7 2 1 * 1 7 9 3 3 - 1 3 li* 2 7 1 9 6 1 5 7 1 6 ?  4 0 0 J21 1 1 4 31 t 7 1 9 ) 7 3 3  1 - i C 1 8 ) 1 8 2 4 7 1 4 4 1 * 0  4 1 0 1 2 ) 1 2 6 34 J 7 W 3 / 3 3  7  10 7 1 3 lo t 1 II * 3 -D* 3  1 9 2 0 - 4 * 1 7 21
■ • vaf* r n r . ni.ikillTaJ
Values o f  lO F o b ,  and 10*r ca fe r  fi* C217V3
H K L F o b s F c a l c  Slgr H K L F o b s F c a l c r . i g F 11 K  I F o b s F c a l c S i g F II K j .
------- — ------------------------------ -
---------- ------------- ----------- - - ■ ----------- - -
; 3 t) 4 4 4 8  2 5  6 5 4 1 3 9 2 6 6 -1 1 7 * 4 9 20 6 3 - 5
5 4 0 1 4 2 1 5 4  3 5  5 5 4 3 4 1 2 6 7 - l i 2 5 * 22 1 6 6 4 -5
5 5 0 3 5 2 8  3 5  6 5 - 10 * 22 7 5 6 8 -1 1 2 9 * 3 2 1 6 6 5 ,5
5 6 0 1 9 * 1 5  1 0 5 - 1 3 6 - 20 * 1 3 1 9 6 9 - 1 1 8* 2 6 21 6 6 -5
5 7 0 1 2 * 1 8  6 3 - 1 2 6 4 0 * 1 9 21 6 1 0 -1 1 - 3 8 * 3 1 1 6 7 - j
5 6 0 1 4 9 1 5 0  3 5 - 1 1 6 - 2 8 * ii 1 5 6 - 5 - 1 0 - 1 2 * 2 3 2 5 6 8 -5
5 9 0 1 7 * 9  4 5 - 1 0 6 - 3 1 * 10 12 6 - 4 - 1 0 6 4 68 4 6 9 -5
5 10 0 - 2 9 * 7  1 5 5  - 9 ■*) - 1 1 * 6 12 6 - 3 - 1 0 3 4 * 4 4 1 4 6 10 .5
5 - 1 3 1 - 1 6 * 5 3  2 1 5  -8 6 - 2 4 * 2 3 1 4 6 - 2 -10 n * 4 0 6 6 1 1 -5
5 •12 1 - 3 3 * 3  1 3 5  - 7 6 3 5 * 2 6 1 7 6 - 1 - 1 G 22 * 3 6 1 8 5 - 1 1 -  4
>. - 1 1 1 - 9 * 3 5  2 4 5  -6 6 8 5 82 5 ( 0 -10 1 2 9 1 3 1 5 6 -1 0
5 -10 1 - 3 5 * 6 12 5  - 5 6 20* 4 n 6 C 1 - 1 0 9 4 9 5 3 6 - 9 - i
5 - 9 1 - 1  4 * 0  9 5  - 4 6 6 0 5 6 3 S 2 -10 1 6 2 1 6 6 5 6 -8 - 4
5 -8 1 1 5 3 1 3 7  7 5  - 3 6 1 7 * 2 4 -» 6 3 - 1 0 1 4 3 1 3 9 5 6 - 7
5 - 7 1 3 5 * 7 2  2 2 5  - 2 (!■ 4 3 4 0 3 6 4 - 1 0 6 1 6 3 3 6 -6 - 4J 1 1 2 8 1 2 6  5 5  - 1 6 1 5 3 1 9 5 3 6 5 - 1 0 6 9 7 2 4 6 - 5 - 4
- 5 1 7 9 1 6 2  5 5  0 6 6 9 7 3 4 6 6 -10 9 3 88 3 6 - 4 - 4
-  4 1 2 3 6 2 3 2  4 5  1 6 3 2 2 3 3 6 7 - 1 0 —4  4  * 7 10 6 - 3
- 3 1 9 5 1 9 9  4 5  2 6 8 1 7 0 4 6 8 -10 2 1 * 3 1 1 9 6 -2 - 4-2 1 1 9 4 2 1 3  3 5  3 6 1 3 * 1 6 12 6 9 - 1 0 - I S * B 20 6 - : - 4- 1 1 2 7 0 2 8 4  3 4 - 6 ' ’ 3 21 3 f. 10 -10 2 3 * 1 3 1 7 b  0 - 40 1 202 2 0 2  3 5  5 6 7 * 3 1 1 6 1 1 - 1 0 • 3 0 * 1 1 4 6 1 • 41 6 3 66 2 5 - 1 3 7 - 2 3 * 2 3 I B 6 -6  9 2 2 * 4 3 20 6 2 - 4
* 1 1 8 3 1 7 . 5  J 5 - 1 2 7 4 3 * 9 1 8 6 - 5  - 9 7 1 6 4 3 6 3 -t.
3 1 1 3 1 2 3  3 5 - 1 1 7 - 4 4 * 4 11 6 - 4  - 9 - 1 1 * 4 2 4 6 4 - 4
4 1 6 0 5 6  2 5 - 1 0 7 - 1 1 * B 11 6 - 3  - 9 3 5 3 0 5 6 5 - 4
5 1 4 9 5 9  2 5  - 9 7 2 8 * 4 2 22 6 - 2  - 9 3 3 * 3 0 1 4 6 6 - 46 1 9 6 9 6  3 5  -8 7 9 8 1 0 7 3 6 - 1  - 9 4 9 5 0 6 6 1 - 4
7 3 1 2 8  3 5  - 7 7 3 0 * 4 7 1 9 6 0  - 9 10 b 1 0 9 5 6 <1 - 48 - 1 5 * 3 8  2 1 5  -6 7 1 5 * 4 22 6 1  - 9 10 * 2 5 6 9
9 1 4 8 4 5  3 5  - 5 7 - 2 4 * 4 1 4 6 2  - 9 1 1 6 1 0 8 6 6 10 - 4- 1 1 2 3 * 4 5  1 5 5 - 4 7 86 8 1 3 6 3  - 9 4 0 3 3 5 6 11 - 4
- 1 2 2 . ' * 8 2 8 5  - 3 7 4 3 4 7 3 6 4  - 9 1 5 6 1 5 9 5 6 -1 1 - 32 3 6 * 4  2 3 5  - 2 7 5 0 4 9 6 5  - 9 - 6* 7 1 3 6 -10 - 3
- : 5 2 G * 1 4  3 0 5  - 1 1 6 0 1 5 6 3 6 6 - 9 5 9 5 1 4 6 - 9 - 3
- 9 2 .10 * 0  2 4 3 0 7 66 7 ? 3 6 7  - 9 2 0 4 1 9 2 5 6 - 3 - 3-8 1 f t * 9  3 1 5 1 7 - 2 8 * 10 1 5 6 8 - 9 5 6 4 7 4 6 - 7 - 3
- 7 2 3 2 * 5 2  9 5  2 7 20* 10 9 6 9  - 9 3 4 * 3 4 6 6 -6 - 3- 6 2 88 8 4  4 5  3 7 1 5 * 1 3 5 6 1 0  - 9 - I B * 4 1 7 6 - 5 - 1-  i 2 4 1 3 9  5 5 4 7 3 5 2 6 2 6 1 1  - 9 - 1 6 * 9 1 9 6 - 4 - 3
- I 3 0 * 3 5  6 3 - 1 2 8 - 1 8 * 3 2 20 6 -8  -8 3 2 * 5 3 1 9 6 - 3 - 1
- 3 1 0 3 1 0 7  4 s - : i 8 0* 20 3 2 5 - 7  -8 2 5 * 2 6 20 6 -2 - 3t 2 2 1 5 9 1 6 8  3 5 - 1 0 8 3 7 * 2 5 1 7 6 -6  -8 ■ 1 5 * 22 21 6 - 1 - 32 - 1 2 1 0 7 1 0 5  4 3  - 9 8 6 4 66 3 6 - 5  -8 3 1 * 3 2 1 6 6 0 - 3i !j ? 2 1 * 6 11 5  "8 8 9 0 8 4 6 6 - 4  -8 4 6 4 3 5 6 1 - 31 2 1 7 * 3 2  1 2 s  - 7 3 - n * 2 6 10 6 - 3  -8 3 7 * 5 1 6 6 2 - 32 4 . 3 • G 3 5  -6 B 7 1 7 0 4 6 -2  -8 7 * 1 7 28 6 3 - 3
) 2 6 4 7 0  3 3  * 3 B • 5 * 1 6 1 4 6 - 1  -8 7  C 7 8 5 6 4 - 3
4 2 5 * 1 5  9 3  ' * 8 7 8 68 3 6 0 -8 95 9 6 4 6 5 - 3
5 C* 1 3  31 5  - 3 8 4 9 4 5 3 6 1 -8 5 2 5 4 4 6 6 - 36 2 3 5 3 1  2 3  *2 8 5 1 4 6 3 6 2 -B - 9 * 4 4 21 6 7 - 3
7 - 3 5 * 6 1 3 5  - 1 8 4 9 4 9 3 6 3  -8 - 1 4 * 11 8 6 8 - 3
fl 2 - 4 6 * 3  11 5  0 8 - 3 2 * 2 1 3 6 4  -8 3 2 * 4 1 1 4 6 9 - 3
9 3 4 32 ; 5  1 8 1 6 3 4 3 6 5 - a 5 2 5 3 4 6 10 - 3
- 1 3 3 2 7 * 6 1 3 5  2 a 1 3 * 1 3 6 6 6 -8 5 0 4 B 4 6 -1 2 -2
-1 2 3 3 0 * 2 9  2 6 3 - 1 1 9 - 12 * 4 3 1 5 6 7  - B 1 5 9 1 4 8 5 6 -1 1 -2- 1 1 3 3 6 * 2 5  1 1 5 - 1 0 9 3 4 6 3 6 6 8 -8 7 5 6 9 4 6 -1 0 -2
- 1 3 3 10 * 9  3 8 5 - 9 9 9 3 9 8 3 6 9  -8 1 3 * 9 2 3 6 - 9 -2.  c 3 4 0 * 4 3  1 0 5 '8 9 66 5 5 4 6 10 -8 1 4 * e 2 3 6 -6 -2-8 3 100 1 5 0  7 3  - 7 9 16 * 3 3 2 5 6 1 1  -8 - I B * 1 6 9 6 - 7 -2
- 7 3 9 1 6 4  5 3  - t 9 7 3 7 3 3 6 -8  - 7 6 5 6 0 5 6 -6 -2-6 3 - 10 * T 1 4 I  - 3 9 1 9 * 2H 1 9 6 - 7  - 7 - 2 4 * 2 1 6 6 - 3 -2
- 3 1 3 8 4 1  3 5 > 4 9 4 2 J  7 4 6 -6  - 7 3 1 * 7 1 7 6 - 4 -2
- 4 3 - 2 1 * 1 6  11 3  - 3 9 3 8 1 4 3 6 - 3  - 7 1 1 * 2 8 8 6 - 3 -2
- 3 1 2 8 * 3 8  1 2 3  - 2 9 2 1 * 4 5 12 6 - 4  - 7 3 7 * 3 5 > 6 -2 -2-2 3 6 9 8 3  4 3  1 9 3 0 4 1 3 6 - 3  - 7 1 8 0 1 8 2 5 C - 1 -2
1 3 10 1 9 6  4 5  0 9 - 2 4 * 1 1 7 6 - 2  - 7 2 1 * 8 20 6 0 -2
Q 3 1 9 2 1 8 9  3 3 - 1 0 10 -  7 * 1 9 2 7 6 - I  -1 3 7 10 5 6 1 -2
1 3 1 0 3 101  4 5  - 9 10 1 2 * 11 2 6 6 0 6 9 7 4 4 6 2 -22 3 4 4 4 0  2 3  -6 10 5 3 5 4 5 6 1 - 7 6 7 7 3 4 6 3 -2
3 3 8 9 9 0  4 5  - 1 10 2 8 * 11 8 6 2 - 7 2 5 * 4 5 1 7 6 4 -2
4 3 1 9 * 2 4  9 5  - 4 10 - 1 * 2 * 7 6 1 -1 8 0 7 6 4 6 3« 1 2?* 1 7  4 3  - > 1 9 4 8 4 7 4 6 4 - 7 3 1 4 B 4 6 6 -26 3 3 2 1 7  I 3  - 4 10 2 4 * 22 1 4 ( 5  - 7 - 1 3 * 1 1 7 6 7 -2
7 t ; 4 4  I 5  - 3 * c - 1 6 * 11 7 1 6 6 - 7 8 2 9 7 6 b  8 -2
a 3 3 8 1 7  2 5  -2 10 • 2 9 * 2 1 6 6 7 - 7 2 7 * 10 7 6 9 -2
- 1 1 4 - 1 8 * 1 7  9 4  3 - 1 4 1 4 * 7 22 6 8 - 7 - 8* 4 12 6 10 ~’t
12 4 - 2 1 * 1 5  1 7 6 4 1 4 2 2 * c 1 4 6 9 - 7 - 6* 10 2 4 6 -1 2 • 1
- I t t • 3 * 3 3  1 4 6 5 - 1 4 - 2 1 * 5 1 8 6 1 0  - 7 1 9 * 2 7 1 6 6 -1 1 - 1
- 1 5 4 9 7 9 *  5 6 6 1 4 1 8 * 1 7 1 6 6 1 1  - 7 - 2 4 * 1 1 6 6 -10 *1
- 1 4 6 0 3 9  6 4  7 - 1 4 1 5 2 > 6 - 9  -6 2 3 * 1 3 2 3 6 - 9 - 1
■8 4 4 9 4 3  C 4  0 - 1 1 - 2 7 * 6 1 6 6 -2  -6 3 4 * 4 2 20 6 - I - 1
-  7 4 5 ; 3 1  3 6 1 - 1 3 - 3 8 * 10 1 3 6 - 7  - 4 - 1 1 * 1 2 3 6 - 7 - 1
- 4 4 5 ) 4 1  5 4  2 j  1 1 C * 10 I t 6 -6  - 4 2 6 * 4 0 1 C 6 -6 - 1
- 3 4 2 8 * 3 5  7 6 3 ; i - 1 4 * 2 1 20 6 - 3  - f 4 0 6 4 a 6 - 3 - 1
* 4 4 4 4 5 6  4 6 4 - i ) - 1 2 * 2 22 6 - 4  -6 9 0 9 3 5 6 - 4 - 1
• 3 V 5 3 5 1  3 4  3 - 1 3 • 7 1 * 1 1 6 6 - 3  -6 6 2 6 7 4 » - 3 - 1
i 9 1 9 3  4 4  6 - : i 7 1 * 1 6 7 6 -2  - 4 2 6 * 10 1 7 6 -2 -1
- 4 66 4 2  3 4  7 - 1 3 2 7 * 1 6 11 4 - 1  - 4 3 7 2 6 3 6 - 1 - 1
4 15 2 )  4 3  8 11 22 * 4 1 6 6 0 - b 1 0 9 106 3 6 0 *1
1 4 1 7 J ,  4 4  ) 4  9 1 1 0* 7 0 3 4 f I  - 4 7 1 6 4 4 6 1 *1
7 4 3 6 3 4  1 4  • ? - 1 7 7 1 * 1 9 J  4 4 7  - 4 1 4 7 1 2 3 4 6 2 - 1
) 1 4 0 1 3 3  1 4  - I 1 7 1 9 * 7 9 1 7 6 3  -6 7 0 7 0 3 6 1 - 1
4 4 11 4 9  3 4  0 1 7 • 1 7 * 7 1 20 6 4  - 4 7 3 * 11 1 4 6 4 - 1
3 4 3 9 3 9  2 6 1 12 1 8 7 6 5 6 5  - 4 - 7 6 * 22 12 6 3 - I
4 4 1 4 * M  6 4  2 - 1 7 1 5 t  r 4 6 4  - 4 8 4 6 2 4 6 6 1V 4 1 J * 1 4  9 4  ) 12 4 3 *7 4 6 7 - 4 6 0 7 4 2 6 7 - 1•11 5 - 4 4 * 2 9  1 7 4  4 1 7 0* 7 3 3 0 6 6 - 4 5 ) 3 2 3 6 8 *1
1 7 5 • 7 4 * 4 1  1 3 6 5 1 7 - 7 4 * 1 1 3 6 9  -6 7 8 * 3 1 3 6 9 - 1
11 1 3  I * 1 0  7 7 4  t 1 7 7 1 * 7 4 1 6 6 1 0  - 4 • 7 1 * 1 6 6 10 - 1
- 1 9 5 5 2 3 1  * 4  7* 12 ‘ 32* 1 7 1 4 4 11  - 4 - 3 3 * 9 1 4 6 -1 2 0
• 3 3 1 4 * 7  1 9 4  6 1 7 - 1 3 * 7 9 6 10 - 3 7 6 * u 22 6 -1 1 0
*8 5 2 4 * 1 3  6 4  9 1 7 3 1 * 10 1 4 6 - 9  ■ J • 1 7 * 3 9 20 6 -10 0
-  7 5 - 7  0 * 3 3  1 5 « 10 1 7 7 8 * 1 6 1 6 6 ■ «  - 3 9 1 « 4 4 6 - 9 0
- 4 5 ) » 3 4  4 4  - 4 n 7 1 * 7 7 6 - 7  - 3 3 6 68 6 6 *8 0
-  3 3 *2 7 3  1 4  1 11 7 3 * 11 7 6 • 4  * 3 10 * n 7 0 6 - 7 0
• 4 53 3 4  - 7 i t 6 5 6 4 1 6 - 3  - 3 - J O * 3 1 ) 6 - 1 0
• ) 3 12 1 1 1 1  4 *  - I 11 3 0 * 3 7 6 6 - 4  - 3 3 6 3 4 3 6 - 3 0
- 7 3 4 9 4 1  3 4  0 t t - 9 * 7 0 7 3 4 - 1  - 3 10 * to 2 7 6 - 4 0
. 4 3 4  5 4 4  3 4  1 M 1 0 3 9 6 4 6 - 7  - 3 - 10 * 21 1 9 6 - 3 0
' 3 6 4 4 4  2 4  7 11 0* 6 3 1 6 - 1  * 3 1 1 4 116 3 6 -2 0
1 3 122 7 1 3  3 4  3 i t • 3 3 * 4 1 7 6 0  * 3 8 7 7 1 5 6 *1 0
2 3 7 9 7 1  3 5  4 i t H i J 4 :  - 3 1 8 6 1 6 6 4 6 0 0
1 3 7 3 I *  4 4  3 11 ) » 7 - > 4 7 -3 3 6 33 4 6 1 0
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fobs F m Ic  SigF
115
19*
60
161
36 
58
-30*
2 1 *
56
-19*
-33*
31*
26*-2C*
- 20 *  
33* 
20* 
-24* 
• 13*
1 4 7  
251 
128
87 
98
134 
45 
32
158 
25* 
12 *37 -7.1* 
-19* 
36* 
41*
- 1 0 *
143
20 *
33*
55 
93
13564 111 
115
29
39
107
148 
-13* 
-30*
11*
23*
36*
17*
-32*
7337*
76
7622*
29*11020*-32*
65 
-15*
37
215
56 
-5-' 
11112
28
-13*1C*
-3*r
-28*
-23*-20*
45*
88 
163
50
498
267
-8 *
114-24*
228
- 4 *
192
15031
76
63
17*
9*
-7*
12*
- 1 4 *
-26*
43*
141
1 8 4
159 
273
72
1 4 6
240
196
23*
2 4 4
99
17 
61
164
37
40 
A 
8
48
9 
7
25
25
48
55 
2
18 
22
4 
3
150
256
123
93
103
135
5141 
172
17 
23
42 
23
1:»
18 
3
132
42
37
56 
83
119
80
113
12527 
37
113
159
16
11
1722
3
3
5
75
10
67
73
32
997
186
6
63 
5
36 
218
6 4  
2'. 
32
11720
1C
3
0
1
34
65
37 
91
161 
51 
4 92 
260 
11 
119 
23 
219 
13 
194 
150 
29 
39 
60 
1 
11 
13 
46
28 
7
60
147
191
347
*62
58
1)3
234
201
10 251
516
3
4
4 
333
12
3 
21 
13 
22 
12 
1 78
1317
9
12
15
5
4
5
54
3
4 
4
15
7
3  
17
9
23 
19 
11
7
24
4
4
5
5
4
4
3
4
319 
.3
15
4 21
16
1 3
6
20
5
4U
16
5  
4 
9
3 7
4
3
4 
2 4
3
3
3 
21
7
1 4
1 5
16 
16
8
5 
7
6
4
4  
1 9
5  
11
3
72
3
3
3
4  
2
10 
13 
29 
26 
10 
15 
22
5 
7
3 
5
4
5  
3 
3
13
3
7* f T I-h-.» w tl»t  an * • * *  w rv «b#*rY *d
V a l u e s  o f  1 3*Fc.bs a n d  lU T e a lc  fa r  K C  021733 P ig e  8 o f  11
H K I Fobs
- - - -----------
6 2 0 -35*
6 3 0 40
6 4 0 -43*
6 j u 105
6 6 0 13*
6 7 C 65
6 ft 0 - 11*
6 9 0 -32*
6- 13 i - 21*
6- 12 1 28*
6- 11 1 -41*
6- I C 1 42*t -9 1 70
6 -8 1 202
6 -7 1 85
6 -6 126
6 - j 1 '.6
6 -4 1 31*
6 -3 ' 2C*
■ 2 1 11?s -T 1 15*( o 1 20*
6 - 1 52
f, 2 1 16*
6 s 1 91
6 4 18*A 5 141
6 A j 85
6 7 -9*
i a 1 44
13 2 42** (■ 7 -9*
4, ■ i 2 31*
6- ' T s -40*
6 2 69
6 -P 2 122A - ; 7 82
6 -6 2 35*
6 - j 2 37*
6 - 4 2 47
6 - 3 2 42
6 - j 2 53
6 - * 415
6 0 2 140
6 1 96
6 i 2 66
6 J ■» 11*4 2 -5*A 5 2 71A 2 -73*£ 7 2 -9*
6 2 9*
6 13 3 - 10*
6 12 J 47*
6 • j 3 32*
6 10 3 G#
6 . 2 3 34
3 J 2*- 7 3 -26*
— 8 3 -21*. j -33*.4 j 54* 3 3 ^8
-2 1 68.; 3 -30"
0 3
3
34
45
2 3
1 1 10*
4 3 94
5 3 13*
3 8*
7 3 7*
: 3 l -24*4 -35*■ j 4 -is*
1 o 4 -23*. i 4 70
4 12*. 7 4 105- ( 4 52- j 4 89- 4 4 118
- 3 4 1334 64
-1 4 824 24*
1 4 -13*
7 4 118
3 4 244 4 7*
5 4 19*4 -5*
13 5 •28*
17 5 12*
11 5 43*3 4 7 *
-1 5 25*-* 5 34*
-J 5 8)
-8 3 35*
5 5 81
■4 5 191
3 3 192
• 7 3 IC*
- 1 5 4 8
179
t 3 65
7 5 192
) 5 -*•
4 3 »•
5 3
I I « • 7 8 *
11 6 - w *
H K  L  F o b s  F c a l c  S l g F
24
40
1112H
7 2
1 ’4
4 6
2
7 0
193fll
12559e2a112i;i
3 1  
6 31
67
3 3
1 4 3
8 9  A
*3
3 2
4 
29
1 9  
6 7
126 
77
3 5  
1 4
4 4  »G
3 6  
1 1 4  
1 3 6
9 0  ?R
14 26 
70 12I 4
2 9
4 6  3 
1
4 3
1 7II 
74
13
6 0
4 1  
77 11 
5 2  
4 3
1 720 M
712
2)
5  
7
1 8
1 5
89
4 5no
57M120
1 1 6
5580
3 2
1
1 1 4
2 4
7
15
1 )1
9
5 1
14 
27
7
90 
4 1101
1 0 7
943
4 7  
1 7 257
95
14
4
18
5  
1 4
K  L  F o b s  F c a l c  S l g F  H  X  L  F o b s  F c a l c  S l g F
10 6 -10 6 10 * 1 6 3 5 7 5  - 9 2 9 * 1 * 1 5 7  - 2  - 3 2 9 * 2 8 8
3  6 - 9 6 9 * 3 8 3 6 7 6 - 9 3 1 * 3 i 7 7  - 1  - 3
7  0 - 3
8 0 7 3
9  6 - 8 6 9 4 9 5 4 7 7  - 9 6 1 66 4 - 3 * 2 4
3  6 7 6 8 3 8 4 4 7 8 - 9 7 5 7 3 4 7  1  - 3  
7  2 - 3
6 9 7 1
12  6 -6 t 6 4 67. 4 7 9  - 9 1 9 * 8 10 1 4 4 1 4 1
3 6 - 5 n 8 5 f i Z 5 7 1 0  - 9 2 3 * 20 1 6 7  3 - 3 2 6 * 11
2 2  6 - 4 A 3 1 * 6 3 1 5 7 - 7  -8 - 1 7 * 2 21 7  4 - 3 1 2 7 1 3 0
1 6  6 - 3 6 9 2 7 5 4 7 -6  -8 - 4 3 * 26 11 7  5 - 3 1 2 7 1 3 9
19  6 - 2 6 1 1 * 1 3 I B 7 - 5  -8 2 7 * 8 9 7  6 - 3 7 7 8 4
1 3  6 - 1 6 4 6 4 3 3 ? - 4  -8 - 2 8 * 1 7 1 4 7  7 - 3 5 1 5 4
11  6 G 6 1 3 9 1 1 4 3 7 - 3  - C - 3 3 * 1 7 12 7  8 - 3 - 6* 1 5
2 1  6 1 6 - 16 * 1 5 1 5 - 2  -8 9 9 1 0 4 5 7  9 - 3 3 8 4 4
6 6 2 6 4 2 3 7 3 7 - 1  -8 - 1 5 * 3 1 7 7  1 C  - 3 20 * 1 3
7  6 3 6 3 2 27 3 7 0 -8 0* 3 3 3 1 7 - 1 1  - 2 - 20 * a
5  6 4 6 3 0 lb 3 7 1  - B - 9 * 3 1 21 1 - 1 0  -2 - 2 5 * 4
7  6 - 1 2 / - 3 0 * 22 1 5 7 2 -8 - 5 * 8 2 4 7  - 9  - 2 - 3 0 * 3 2
6 6 -1 1 7 22 * 2 3 1 4 7 3  -8 6 9 5 7 5 7  -8  - 2 3 5 * 1 7
1 5  6 - 1 0 a 20* 3 1 i ’ 7 4  -8 7 3 7 2 3 7  - 7  - 2 3 5 * 5 2
1 7  8 - 9 7 3 2 * I u 18 7 5  -8 4 2 2 8 5 7  -6  - 2 4 4 * 2 5
4  6 - a 7 3 6 * 4 4 P 7 6 -8 1 3 4 1 1 9 5 7  - 5  - 2 4 5 3 3
4  6 - 7 7 J 4 * 2 ' 7 7 7  -8 1 1 * 2 8 2 6 7  - 4  - 2 1 3 3 120
6 6 - 6 7 - 2 8 * 8 1 4 7 8 -8 3 3 * 12 1 4 7  - 3  - 2 7 9 7 4
3 6 - 5 7 U * 20 11 9  -8 - 2 2 * 2 1 6 7  - 2  - 2 3 7 * 4 4
6 6 - 4 7 - 8* 5 22 7 10  -8 ■ 2 7 * 1 8 1 4 7  - 1  - 2 6 2 6 3
I  6 - 3 7 - 2 6 * 2 9 1 5 7 -8  -7 3 0 5 7 7 7  0 - 2 5 2 5 2
1 1  6 - 2 7 J 4 3 1 4 - 7  - 7 2 6 * 2 8 10 7  1 - 2 7 1 8 0
j  8 - 1 S C 4 8 3 -6  - 7 - 1 3 * 4 1 22 7  2 - 2 9 3 9 3
3 6 0 7 2 9 3 0 i 7 - 5  - 7 1 2 * 1 9 2 9 7  3 - 2 1 6 * 1 3
2 3  6 1 7 - 1 2 * C 2 3 7 - 4  - 7 - 2 7 * 4 2 1 4 7  4 - 2 4 3 4 0
3 6 2 7 3 3 2 6 3 - 3  - 7 1 7 * 22 12 7  5 - 2 - 3 0 * 1 7
2 3  6 - 1 1 8 3 9 * 10 1 8 7 - 2  - 7 4 8 4 9 6 7  6 - 2 3 7 4 4
1 3  6 - 1 0 $ 3 3 * 1 9 1 9 7 - I  -7 5 8 5 1 3 7  7 - 2 - 2 9 * 1
2 8  6 - 9 8 n r 2 3 1 1 7 0  - 7 3 0 * 3 2 1 8 7  8 - 2 3 2 2 8
• 1 6 - 8 8 3 9 * 2 4 16 1 - 7 3 1 * 2 5 7 7  9 - 2 - 3 7 * 2
7 6 - 7 H - 22 * 2 5 1 7 7 2  - 7 6 4 6 5 4 7 - 1 2  - 1 4 1 * 7
4 6 - 6 8 5 7 4 8 4 7 3  - 7 2 3 * C 1 9 7 - 1 1  - 1 - 9 * 2 5
6 6 - 5 8 5 7 4 8 4 7 4  - 7 5 6 5 9 4 7 - 1 0  - 1 - 2 8 * 4 1
ft 6 - 4 8 6 5 6 4 4 7 3  - 7 1 2 9 1 1 8 6 7  - 9  - 1 4 2 * 5 1
7 6 - 3 8 - 2 8 * J 1 5 7 ;  - 7 1 3 6 12 1 5 7  -8  - 1 - 4 2 * 8
4 6 - 2 ft 2 3 * 1 9 5 7 7  - 7 1 9 * 3 8 1 3 7  - 7  - 1 202 1 9 0
4  6 - 1 8 2 7 2 7 4 7 8 - 7 9 * 4 22 7  -6  - 1 100 1 0 9
3 6 C 8 1 6 * 1 6 11 7 9  - 7 5 4 5 6 3 7  - 5  - 1 - 20* 3 6
4  6 - 1 0 n - 2 1 * 3 4 1 9 7 1 0  - 7 - 9 * 3 2 4 7  - 4  - 1 1 3 9 1 2 9
4  6 - 9 9 - 3 1 * 4 1 4 7 - 9  -6 4 5 * 7 6 8 7  - 3  - 1 1 5 0 1 4 5
4  6 - 8 9 1 9 * 5 1 2 3 7 -8  -6 4 1 * 3 7 1 9 7 - 2  - 1 1 5 * 2 5
5  6 - 7 a 4 4 10 6 7 - 7  -6 - 4 6 * 22 11 7  - 1  - 1  
7  0 - 1
- 2 1 * 1
; 5  6 - 6 9 2 8 * 2 4 7 7 -6  -6 3 3 * 66 22 1 3 6 1 3 1
2 5  6 - 3 9 3 3 4 7 4 7 - 5  -6 - 2D * 4 4 1 7 7  1 - 1 5 0 5 2
3  6 - 4 9 2 3 * 1 7 6 7 - t  -6 1 2 4 1 4 2 6 7  2 - 1 4 1 4 2
1 6  6 -  ? 9 7 3 * 1 9 12 7 - 3  -6 3 7 * 5 8 1 7 7 3 - 1 5 2 5 3
2 4  6 - 2 9 3 2 2 3 4 7 -2  -6 5 1 4 6 6 7  4 - 1 1 6 9 1 6 3
’  1 7 C 1 3  
* 1
7 * 7 1 ) 7 - 1  *6 7 2 5 8 4 7  5 - 1 4 0 4 0
2 5  7  1 2 8 * 1 3 7 7 0 -6 3 8 3 5 6 7 6 - 1 2 7 3 1
21  7 2 1 3 - 4 9 * 1 10 7 1 -6 1 1 8 110 6 7  7 - 1 3 4 3 5
2 6  7 3 1 3 1 C * 2 22 7 2 -6 1 ) 9 1 ) 7 6 7  8 - 1 9 * 1 7
3 1  7 ‘ 1 3 1 5 * 8 22 7 3 -6 3 8 5 7 3 7  9 - 1 - 1 9 * 9
8 7 5 1 3
1 )
2 5 * 6 1 8 7 4  -6 6 3 5 1 4 7 - 1 2  0 - 3 2 * 2
1 2  7  6 - 1 6 * 10 1 3 ; 3  -6 8 ) 8 3 3 7 - 1 1  0 1 8 * 3 4
1 3  7 7 1 3 - 2 4 * 3 1 5 7 6 -6 2 4 * 2 3 7 7 - 1 0  0 * 8* 7 0
’ 4  7 8 1 3 2 8 * 3 1 1 6 7 7 -6 8 2 8 2 6 7 - 9  0 - 4 6 * 12
11  7 - 2 12 1 3 * 3 11 7 8 -6 1 4 * 1 7 1 7 7 - 8  0 3 7 * 1 6
4  7  1 3 2 1 2 * 3 21 7 9  -6 - 1 5 * 3 0 20 7 - 7  0 9 6 100
2 4  7 0 12 ■ 2 3 * 3 0 1 7 7 10  -6 3 3 3 6 4 7 - 6  0 3 8 * 9
4  7 1 12 - 3 8 * 20 12 7 10 - 3 - 3 7 * 9 1 3 J  - 3  0 1 7 8 1 7 3
11  7 2 12 2  7 * 6 1 5 7 - 9  - 5 3 0 * 9 11 7 - 4  0 9 4 100
2 7 3 i2 3 4 2 9 6 7 -8  - 5 0* 4 9 3 4 7 - 1 0 8 3 8 4
1 7 4 12 J O - 9 I t 7 - 7  - 3 1 6 * 6 2 9 7 - 2  0 - 2 5 * 3 7
1 0  7 3 12 6 4 6 0 4 7 -6  - 3 9 1 1 0 3 6 7 - 1  0 3 6 5 0
1 8  7 6 12 7 4 * 2 1 6 7 - 3  - 3 112 121 6 7  0  0 12 * 2 3
3  7 7 12 1 1 * 10 1 4 - t  - 3 - ) 6* 10 11 7 1 0 7 1 66
11  7 8 12 - 10 * 0 2 4 7 - 3  - 3 2 8 * 6 5 21 7 2  0 7 1 7 3
6 7 5 12 - S 3 * 1 4 10 7 -2  - 5 5 1 6 7 3 7 ) 0 - 3 7 * 1 6
* J  7 - 4 11
U
1 9 * 3ft 9 7 - 1  - 3 1 3 * 1 1 1 3 7 4  0 - 2 1 * 3 1
1 6  7 - 3 3 1 * 2 8 1 4 7 0  - 3 3 9 3 6 7  3  0 3 9 4 0
1 3  7 - 2  
12  7 - 1
11 4f t 4 6 5 7 1 - 3 I P  2 1 6 6 3 7 6 0 1)2 1 ) 1
11 - 20 * 2 4 1 7 2 - 3 1 5 2 1 2 9 3 7  7  0 1 4 * 4 2
1 5  7 (3 
6 7 1
U 7 7 9 7 1 7 1  - 3 22 * 21 1 6 7 ( 0 12 * 1 6
11 2 1 * 0 1 9 t  3 1 3 8 1 3 6 5 7 - 1 2  1 - 1 4 * 6
20 7 2 11 1 4 f t 1 6 1 -  3 2 1 6 2 1 ) 4 7 * 1 1  1 3 4 3 4
4  7  3 u ; o * 8 2 3 » . 3 - 1 3 * 3 5 20 7 - 1 0  1 2 8 * 4 3
3 7 » U - i i * 2 i : * f  * 110 1 1 3 3 7 - 9  1 - 10 * 10
5  7  3 11
11
' 3 6 * 1 3 12 7 •  3 10 * 1 0 8 4 7 - 8  1 8 0 86
t  7 6 4 3 4 6 ' >  • i ' 1 3 1 4 7 - 7  1 3 6 * 5 0
4  7 7 11 10 * 2 8 1 5 > . - • 1 4 * 21 12 7  -6  1 8 3 B 7
3 7 8 1 ! 2 9 * 9 1 6 V0 ■ v " . }• 2 8 20 7  - 3  1 1 4 7 1 5 7
1  7  9 11 H * 10 7 - - 1 3 * 9 20 7  - 4  1 3 7 6 0
12  7 10 11 - 1 8 * 1 6 7 0 r  - i 8 4 9 3 5 7  - 3  1 1 6 1 1 6 )
1 9  7 - 3 10 4 1 4 4 6 .■ ■ 1 4 • 2 7 * 2 1 ) 7  - 2  1 - 1 4 * 2 4
t  7 - 4 10 5 0 5) i -  - 4 - 7 7 * 6 1 4 T - 1 1 4 1 4 4
a 7 - 3 1C 7 3 * 0 8 7 3 - 4 3 3 * 3 0 9 7  0  1 88 8 9
1 5  7 - 2 1 9 - 10 * 7 9 12 f • 4  - 4 • 1 3 * 21 1 8 7  1 1 6 1 3 9
4  7 - I
1 6  7  0
10 102 1 3 1 3 •1 - 4 7 3 * 12 22 7  2  1 6 1 5 6
1 9 1 6 4 1 6 0 6 1 ■2 - 4 102 101 4 7  3  1 - 1 3 * 8
1 6  7 1 10 2 4 * I ) 1 9 J - 1  - 4 10 * 2 6 8 7  4  1 4 1 3 0
7 7  f  2 1 5 20 * 10 7 0 7 I - 4 3 3 * 2  J 16 7  3  1 - 1 7 * 3
7 1  7 1 10
10
7 * 1 6 2 9 7 1  - 4 4 8 4 ) 3 7  6 1 - 3 3 * 1 3
7 3  7 4 7 3 7 8 1 7 2 - 4 112 1 0 6 4 7 7  1 4 0 4 2
7 4  7 1 1 9 4 2 1 5 3 7 3  - 4 3 3 5 0 3 7 - 1 2  2 - 9 * 7
1 9  7 6 10 3 8 3 6 4 7 4  - 4 3 9 3 6 3 7 - 1 1  I 1 2 * 2 3
4  7 7 t o 7 6 7 2 ) 7 3  - 4 7 6 2 2 4 1 3 7 - 1 0  2 3 7 * I S
7 7 8 10 - 6* 1 6 1 4 7 6 - 4 1 3 9 1 3 7 - 9  3 - 3 4 * 1 8
3  7 9 10 22 * 7 1 6 7 7  - 4 1 3 * 1 3 8 7 - 8  2 4 8 * 7 7
4  7 1 9 10 ,  1 3 * 1 1 3 7 8 - 4 3 ) 3 4 4 7 - 7  2 8 9 7 8
4  7 - 6 - 9 7 0 * I f 2 )
7
7 •  - 4 4 8 4 3 2 7 - 6  3 1 2 * 1 4
1 9  7 - 5 - 9 n * 4 4 7 1 0  - 4 1 6 * 1 9 6 7 - 3  2 1 1 * 1 9
j  f  - 4 - 9 1 4 * 7 0 11 7 •11 - 3 4 3 * 1 3 20 7 - 6  2 * 9 4 7
J  1 - 1 • 9 9 ) 102 3 7 1 0  - 3 1 8 * 6 3 1 7 - 3  2 12 * 10
3 7 - J - 9 - 1 8 * 12 1 8 * - 9  - ) 3 1 * 36 12 7 - 2  2 14* 9
4 7 - | -9 - 4 0 * 12 10 7 •8 -3 - 2 8 * U 1 ) 7 - 1  2 - 2 7 * 11
7 8  7 0 - 9 1 1 5 1 1 1 6 7 - 1  • ) 1 9 * • 3 0 7  0  2 - 3 * 20
J 1 1 • 9 1 3 * 1 6 1 6 7 •6 ) 1 8 * 1 9 2 9 7  1 2 4 ) 3 1
1 3  7 2 -9 t i l 1 1 8 6 7 - 3  - 3 3 1 3 0 6 7 I  2 22 * 10
7 7 ) - 9 1 3 1 1 1 9 3 - 7 - 4  - 1 4 7 * 3 9 7 7  3  2 2 4 * 3 0
7 1  7 4 - 9 2 3 * 3 1 8 I - 1  - 3 8 9 7 9 4 7 4  2 3 0 4 8
9*f 1 «c> I v t t b  an 44f*rl*s cnmlH*f*d urw>6|*ry*4
10
V alt:es o in*Fob» >*Ild 10*Fca lc fo r  IJC 021793 Page 9 o f  11
5
6 
-12 
-11 -10
- 9 
-8  
-7 
-6  
-5 
-4  
-3 
-2 -1 0 1 
2
3
4
5
6 
-12 -11 
-10-9
-8-7
-6
-5
-3
2
345 ■12 
-11 ■ 10
- 9 -8 
-7 -6 
-5  
-4 
-3 
-2 -1
1
2 
3
F o b * F c a l c S l g F H JC L I  a F c a l c S l g F H K L F o b s F c a l c S l g F H K L F o b * F c a l c S t g F
---------- •— ----------- - -  * ---------- ------------- ----------- - - - ----------- ---------- - ----------- -------------- ----------
a * 7 1 5 8 6 - 1 1 - 2 3 * 1 1 6 B -  4. _  / 62 4 3 5 8 - 3 2 6 3 5 8 4
2 3 1 9 3 8 7 - 1 1 2 8 * 2 8 8 8 0 - 4 8 9 86 4 8 - 2 2 4 6 4 5 4
- 4 1 * 1 12 8 8 -1 1 3 4 * 1 8 1 5 8 1 - 4 2 1 * 6 8 - 1 2 3 0 * 3 4 5
3 9 * 2 4 2 b 8 - 4 - 1 0 - 2 3 * 7 1 8 8 2 - 4 1 6 4 1 4 7 5 8 0 2 - 3 7 * 12 11
0* 5 4 3 2 8 - 3 - 1 0 2 5 * 3 6 20 8 3 - 4 5 6 5 1 4 8 1 2 - 2 4 * 7 1 5
3 9 * 4 0 2 3 8 - 2 -1 0 97 110 5 8 4 6 2 66 3 8 2 I 4 2 4 4 3
- 1 5 * 7 1 9 8 - 1 - 1 0 3 3 * 1 5 1 7 8 5 • 4 7 2 68 3 8 3 2 66 6 3 2
- 2 9 * 1 4 12 8 0 - 10 7 5 8 3 4 8 6 - 4 1 5 2 1 4 7 4 8 4 2 3 6 3 5 3
2 1 * 3 1 2 4 8 1 - 1 0 1 1 4 1 1 2 4 a 7 - 4 5 4 5 7 3 8 5 2 1 2 * 2 8 1 3
6 4 5 9 4 8 2 -1 0 1 0 9 1 0 6 5 8 8 - 4 - 3 2 * 1 6 1 4 8 -1 1 1 3 * 2 2 3
■ 3 8 * 2 6 10 8 3 - 1 0 5 4 5 0 5 8 9 - 4 3 3 3 7 3 8 -1 0 - 3 1 * 1 7 1 3
1 2 6 12 1 4 8 4 - 1 0 10 1 9 8 4 8 - 10 _ 3 - 3 0 * 5 1 5 8 - 9 3 6 * 3 1 11
- 1 6 * 1 7 1 ? 8 5 - 1 0 3 4 * 4 2 1 7 a •9 . j 3 3 * 4 2 2 7 8 - B 2 1 * 1 1 3 0
7 2 66 2 8 6 *  1 C 2 8 * 2 3 1 7 8 -8 - 1 - 2 8 * 3 5 1 4 8 - 7 - 20 * 11 1 6
- 22 * 1 3 1 5 B 7 - 1 0 1 5 * 10 11 8 - 7 - 3 2 2 * 9 1 5 8 -6 3 7 * 4 6 1 8
9 0 0 9 3 8 B - 1 0 20 * 1 4 20 8 -6 -3 3 4 * 10 2 3 8 - 5 0* 3 2 3 1
6 9 7 2 4 a 9 * 1 0 1 6 * 1 6 11 8 _  - 1 6 * 1 4 3 1 8 - 4 5 5 68 5
4 6 4 3 J 8 -6  - 9 3 0 * 2 20 8 - 4 -  j B 1 7 3 5 8 - 3 - 1 3 * 1 6 10
5 3 5 2 3 8 - 5  - 9 - 2 1 * 1 6 1 8 8 * 3 -3 1 4 * 6 8 - 2 2 6 * 6 1 5
1 9 * 10 9 8 - 4  - 9 3 5 * 2 7 1 7 8 - 2 - 3 9 5 9 1 5 8 - 1 5 4 6 0 3
V 3 9 -i 8 - 3  - 9 - 2 7 * 1 3 1 5 8 - 1 _ 3 - 2 1 * 6 1 4 8 0 - 1 5 * 1 3 1 8
- 3 9 * 3 3 1 3 a - 2  - 9 8 3 9 4 4 8 0 -  3 2 9 * 4 7 8 1 - 1 6 * 10 1 9
- 1 5 * 21 1 9 8 - 1  - 9 2 5 * 1 5 22 8 1 *3 - 7 * 0 8 2 7 0 68 4
- 1 9 * 10 1 8 B 0  - 9 4 4 3 8 6 i 2 .3 - 2 4 * 2 5 1 3 8 3 1 8 * 1 5 12
- 2 6 * 1 4 1 ) 8 1  - 9 - 1 9 * 1 5 1 7 8 3 .3 1 3 6 1 3 3 5 8 4 5 * 1 1 7
2 4 * 2 12 8 2  - 9 1 0 5 9 9 5 8 4 .3 7 6 7 9 2 8 -1 1 2 3 * 3 0 3 3
3 7 * 2 3 1 8 8 3  - 9 3 1 * 2 6 8 0 5 .3 - 2 1 * 6 1 5 8 -10 4 7 * 4 1 22
3 6 * 4 5 6 B 4  - 9 8 7 8 1 j 8 6 -3 1 5 * 0 1 5 8 - 9 - 2 9 * 2 6 1 4
9 3 101 3 8 5  - 9 1 0 8 1 1 6 3 8 7 .3 2 3 * 1 4 10 8 -8 0* 1 4 3 1
3 3 * 4 * 6 ii 6 -  9 7 4 7 2 4 8 8 .3 4 5 4 5 8 - 7 3 9 * 20 1 9
2 5 * 20 1 5 a 7 - 9 8* 1 5 2 9 8 - 1 1 -2 3 7 * 4 1 12 a  -6 5 4 5 4 6
3 3 2 6 3 8 8 - 9 2 4 * 6 1 8 8 - 10 _2 4 2 * 5 5 2 3 8 - 5 7 4 8 5 6
1 1 3 110 4 8 9  - 9 1 1 * :  3 2 4 8 - 9 • 2 - 3 4 * 1 7 12 8 - 4 2 8 * 2 6 1 6
4 9 4 8 3 8 - 7  -8 3 2 * 1 3 21 8 -8 _  2 - 9 * 3 7 2 3 8 - 3 0* 1 5 3 0
1 3 5 1 2 5 4 3 -6  -8 - 5 * 2 4 1 6 8 - 7 _2 - 2 2 * 3 0 1 5 8 -2 - 1 8 * 3 1 1 9
3 2 3 1 A 8 - 5  -8 4 5 2 3 a -6 -2 - 2 2 * 16 1 5 a  - 1 - 4 6 * 1 3 10
- 2 3 * 8 1 7 8 - 4  -8 - 9 * 21 1 3 8 .  5 -2 100 102 5 8 0 1 0 3 1 0 3 4
5 * 6 1 7 8 - 3  - 0 8 7 0 9 4 8 - 4 -2 2 4 ? . 2 4 8 7 8 1 4 5 4 6 3
I t * 12 4 a 3 4 * 1 6 1 7 8 - 3 -2 1 2 7 122 5 8 2 - 1 2 * 2 8 2 4
- 3 6 * 7 1 3 0 - 1  -8 - 1 3 * 5-3 20 B -2 -2 3 4 * 1 9 7 8 3 - 7 * 1 6 2 8
1 1 * 1 8 3 9 8 0 -8 3 1 “ 3 5 1 9 8 - 1 _2 - 1 4 * 2 8 1 7 8 -1 1 - 4 2 * 6 12
- 4 0 * 3 3 12 8 1 -8 3 1 * 4 6 1 9 a 0 -2 7 * 4 9 2 9 8 -10 3 0 * 3 2 2 7
- 2 6 * 9 1 3 8 2 -8 - 1  7 * 1 4 1 6 s 1 -2 1 1 5 1 1 1 3 8 - 9 - 2 5 * 3 1 20
2 8 " 3 11 8 3  -8 5 6 62 5 a 2 -2 7 2 V I 5 8 -8 - 3 4 * 2 6 1 3
66 £8 5 8 4  -8 9 0 9 0 3 8 3 -2 68 6 2 3 8 - 7 2 9 * 4 5 10
- 2 9 * 21 1 3 a 5  -8 9 1 8 7 3 0 4 _  2 1 0 7 102 4 8 -6 5 5 4 7 3
* 4 5 0 5 a 6 -0 8 3 &c 7 8 3 -2 5 8 6 3 3 8 - 5 - 1 1 * 2 4 22
22 * 1 6 1 7 0 7  - 0 - 4 * 1 6 2 3 8 6 *2 2 4 * 3 5 10 8 - 4 - 20 * 20 1 7
5 1 5 4 4 8 R  -8 20 * 2 1 3 8 7 -2 9 * 1 9 8 - 3 2 5 * 1 7 1 5
9 9 1 0 5 5 8 9  - 3 1 8 * 2 5 8 a 8 -2 - 2 3 * 6 8 -2 8 9 1 0 3 a
8 3 8 9 3 a -8  - 7 - 2 9 * 2 1 4 8 11 -  j 2 8 * 5 0 3 2 8 - 1 5 5 5 6 4
- 3 J 5 16 0 - 7  - 7 - 1 3 * 8 11 8 - 10 -  j 4 8 * 6 2 10 8 0 102 9 7 4
- 2 f l * 20 1 4 g -6  - 7 10 * 10 10 8 - 9 l i ­ 5 6 4 2 B  1 3 3 2B 4
*2 6 2 3 a - 3  - 7 7 5 01 5 8 -8 - j s t 7 0 8 2 - 3 2 * 11 1 3
1 ? * 6 10 0 - 4  - J 3 7 * 3 7 a 8 -7 - j 3 1 * 2 3 1 3 8 -10 5 8 6 9 7
- 1 7 * 4 1 9 0 - J  - 7 - 1 5 * 8 l a -6 .  j 22 2 229 7 8 - 9 3 4 * 11 21
1 - 9 * 9 10 B - 2  - 7 2 9 * 3 1 9 - 3 _ j 212 2 1 3 T 8 -8 • 1 7 * 3 8 21
- 6* 12 2 3 8 - 1  - 7 01 8 4 4 - 4 .  1 - 2 3 * 5 1 4 8 - 7 20 * 9 2 4
- 1 1 * 3 4 21 8 0  - 7 3 0 * 0 1 8 - 3 1 8 22 8 -6 3 8 * 6 0 1 6
3 0 5 0 5 g 1 - 7 68 6 7 3 -2 .  J - 20 * 10 1 3 8 - 5 2 2 * 3 2 20
12 * 1 !  7 2 - 7 1 9 * 5 11 - 1 - 1 1 1 9 1 2 8 3 8 - 4 2 9 * 1 3 6
- 1 9 * 1 9 1 7 3 - 7 1 3 * 1 5 1 4 0 .  1 - 2 9 * 3 12 8 - 3 5 0 5 4 4
66 6 9 1 4 - 7 1 1 4 100 6 1 • j 1 4 4 1 4 8 5 8 -2 9 4 9 6 4
7 7 86 1 5  * 7 1 9 * I t 10 2 .  j 7 5 7 5 3 0 - 1 - 1 7 * 1 3 21
4 7 4 9 3 4  - 7 3 4 * 22 6 3 .  j - 3 7 * 1 6 11 8 0 2 4 * 3 2 5
0* 1 ! 20 7 * 7 2 9 * 3 0 1 3 4 .  j - 1 9 * 2 5 1 7 S - 4 5 * 1 8 11
6 2 6 3 ) 8 - 7 - 21* 2 3 1 7 5 .  j 5 9 6 0 4 8 - 7 3 5 * 5 1 8
10 3 3 3 9  -  7 - 2 4 * 5 1 4 6 . < 3 7 4 4 3 8 -6 - 3 4 * 6 1 4
5 5 4 3 2 -0  -6 2 8 * 1 6 2 4 7 -1 1 3 * 12 6 8 -  i - 4 1 * 1 1 12
- 1 4 * 3 4 22 - 7  - 4 - 3 9 * 10 12 < i 0 * 1 * 1 9 2 6 8 * 4 1 2 * 3 22
- 1 6 * 1 4 ;  i -6  - 4 3 4 * 20 22 10 0 7 7 9 2 7 8 *  J - 2 4 * 11 1 7
4 1 * 4 6 18 - 3  * 4 5 3 ( • 7 - 9 0 9 1 1 0 4 6 8 *2 9 * 3 1 9
6* 2 4 20 - 4 - 6 - 3 4 * 31 1 4 -8 0 6 5 8 2 a 9 0 8* 12 3 0
1 2 * 6 2 7 3  - 4 47 . 7 5 3 - 7 0 9 4 1 3 1 6 *  1 4 8 4 6 6
0* 4 0 1 ) - 2  - 4 4 5 5 3 5 -6 0 8 7 8 2 9  2 6 0 6 5 5
I S * 2 3 11 - 1  - 4 2 4 r 3 0 22 - 3 0 7 1 8 1 3 9  3 20 * 1 9 22
0 9 9 4 1 3  - 4 4 2 4 6 7 -  4 0 - 1 2 * 3 2 9  4 2 9 * 1 9 1 7
9 3 9 0 5 1 ' 4 1 » * 1 ) 2 9 - 3 a 6 0 6 3 4 9  5 1 4 * 1 8 1 3
2 4 10 3 2  - 4 3 5 * 3 3 1 8 -2 c 1 1 4 100 3 9  6 1 5 * 1 7 12
1 5 * 2 3 1 5 1 - 4 4 6 4 3 4 - 1 0 8 1 8 ) 4 9 * 2 6 4 7 2 5
• • • 9 1 5 4 -6 3 0 4 7 3 0 0 -0* 1 6 22 9 - 1 - 1 2 * 20 21
i  ) • 3 3 2 9 3  - 4 6 3 5 9 3 1 0 3 0 * 3 1 3 9  0 1 0 9 U S 6
- 1 5 * *1 2 4 6 -6 1 . 1 9 8 3 7 0 2 4 * 20 1 ) 2 1 4 5 4 4 6
2 4 * 6 21 7 -6 22 * 5 6 3 Q 102 ! C 0 5 9  2 2 6 * 1 6 20
5 5 5 4 3 0  - 4 - 1 7 * 1 * 1 9 4 0 1 4 2 8 3 9  J 2 6 * 5 20
■ 2 4 * 4 1 4 9  -6 2 1 * 2 3 4 3 0 3 9 3 6 3 9  1 5 2 4 0 3
20 * 1 3 4 - 9  - 1 ■ 2 6 * 5 1 1 7 6 0 1 9 * 12 3 9  3 4 2 3 7 6
4 0 4 2 4 »  - 3 0* 20 22 J 0 1 9 * 3 9 9 6 8* 1 8 11
1 9 * 1 4 4 7 - 3 20* 7 2 4 11 1 1 7 * 6 5 22 9  7 2 2 * 2 8 20
• 4  5 * 1 4 12 4  5 - 20* 2 5 1 4 -10 1 4 0 * 7 6 7 3 9 - 4 - 1 C * 2 7 1 )
- 22 * 7 10 3 - 5 2 1 * 1 5 2 7 - 9 1 3 0 * 4 7 1 5 9  - 1 2 7 * 2 6 10
1 9 * 1 4 9 4 - 3 - 3 1 * 1 5 12 - R 1 2 5 * 3 1 3 1 9  - J 100 112 6
12 * 10 7 1 - 1 3 1 7 * 5 7 9 7 1 4  6* 3 1 9 9  *1 3 2 * 2 7 9
1 1 * 0 21 -2  - 3 01 7 8 3 - 6 1 1 9 * 1 2 9 9  0 1 1 * 1 7 20
2 5 * 2 3 1 4 - 1  - 3 3 5 6 3 6 - 3 1 1 1 * 5 * 9 1 3 5 * 8 1 7
2 1 * 11 • 0  - 5 - 20* 0 1 4 • 4 1 1 0 4 1 1 4 6 9  2 9 * 3 7 11
2 7 * 2 4 1 7 1 - 3 9 1 9 2 3 - 3 1 • 1 6 * 1 ? 1 7 9  1 3 4 * 1 3 1 7
- 12 * 21 7 4 2 ‘ 5 1 3 * 9 10 - 7 1 7 0 * 1 7 1 9 9  4 3 2 * I B 1 7
2  7 * 3 2 1 7 3 - 5 7 6 7 2 3 * 1 1 - 3 4 * 1 7 11 9  5 8 5 7 8 4
- ) 1* 7 1 4 4 - 3 66 4 5 3 0 1 9* 21 12 9  S 3 4 * 3 6 8
3 1 * 20 - . 3 5  - 3 0 7 0 5 6 1 t 9 1 9 3 3 9  7 2 4 * 3 20
- 1 7 * 2 4 - 3 2 V* 2 7 U I 1 ■36* 1 7 11 9 ■ - 2 3 * 10 8
• 1 7 * 7 19 7 - 3 6* 21 7 2 3 1 1 0 4 1 0 4 4 9  - 5 36* 33 20
C* 20 3 2 ■  - 3 12 7 0 4 4 1 3 * 3 1 2 9  - 4 -26* 4 1 6
- 1 9 * I ) 1 9 9  - 3 4 4 3 7 3 3 3 1 9 * 2 4 9  - ) 13* 10 1 9
22* 2 7 20 1 C - 4 1 5 * 1 U 6 1 22 1 4 9  - 2 101 1 1 7 6
-4* 39 7 0 9  4 • 1 3 * 1 4 7 0 11 7 3 4 * 68 7 4 9  - 1 - 20* 3 8 1
) * • 1 4 7 -0 - 4 * ) • 1 7 1 •10 7 7 * 1 5 2 7 9  0 9 1 93 3
33* 9 14 7  4 t o * 6 1 7 - 9 7 1 6 * 2 * 3 « 9  I 8* 1 9 I f
- 4 1 * • 12 ■ «  - 4 1 3 * 1 3 1 7 1 7 3 2 * 4 2 7 9  2 1 9 * 31 7
10 ) 1 1 4 4 1  - 4 ) * • 21 * • 7 2 1 * * 3 14 9  3 - 20 * t lb
- 31* 3 11 - 4  - 4 4 2 * 1 7 I t * 6 7 - I t * « 1 6 9  4 19* 14 12
2 ‘ * M 7 0 •3 * 3 1 * 0 1 7 -3 7 • H * 7 4 1 7 9 3 6 0 53 3
- 20* 3 n 2 4 1 7 2 1 * 9 7 *  4 7 6 0 01 4 9  6 7 9 7t 4
f l » 0t * d  * l ? h  i n  n > « r l  •• ¥ < t *  f i ' n l K n i ' l
I I
V a lves p f  IO *Fub» ar.d 10 'F ca lc  fo r  HC 021793 P ’ Rc 10 o f  U
H K  L F  s b s F c a l r . S l g F i l  K I F a b ) F  c a l l ?
- ----------- -------------- ---------- " - -------------
9  7 - 9 2 6 * 2 8 9 9  2 -2 1 1 * 1 6
9  a  - 9 4 3 3 2 6 9  3 - 2 - 4 7 * 5
9  - 6  - a 3 3 * 6 2 1 9  4 '2 M 4 2
9  - 5  H - 3 1 * 2 0 1 5 9  5 -2 2 f t 2 6
9  - 4  - 8 6 3 6 7 6 9  fc . 7 - 3 7 * 6
9  - 3  - 8 2 1 * 1 3 2 6 9  7 - 2 9 * 1
9  - 2  - 8 2 6 * 3 4 2 5 9 - 1 0 - 1 - 2 4 * 1 9
9  - 1  - a 2 3 * 0 2 5 9  - 9 - 1 1 7 * 5 9
9  9  - a 4 1 * 1 2 1 7 9  - 8 - 1 5 1 * 6 9
9  1  - 3 - 2 2 * 1 0 1 5 9  - 7 - 1 3 2 *
i
9  2 - 3 2 8 * 3 0 1 7 9  - 6 - 1 7 4 a V
9  3 - a 3 3 * 3 5 : h 9  - 3 1 1 4 0 1 4 6
9  4 - 8 8 8 7 1 4 9  - 4 - 1 - 1 9 * 5
9  5 - 8 5 2 3 4 5 9  - 3 - 1 2 * 3
9  6 - 3 3 4 * 9 1 6 9  - 2 - 2 4 * 6 4
9  :  - £ 2 0 * 1 0 1 8 9  - 1 - 3 3 * 6
9  a  - e 3 6 1 3 9  0 - i 7 * 6
9  - 7  - 7 s i * 1 3 1 1 9  1 - i R 0 7 4
9  - 6  - 7 - 2 5 * 8 1 7 9  2 - l 7 8 7 6
9  - 5  - 7 - 6 * 2 8 2 7 9  3 - i - 2 3 * 1 3
9  - 4  - 7 7 ' 8 3 5 9  A .  j 1 7 * 2 3
9  - 3  - 7 3 8 * I 1 9 9  5 - i 2 3 * 1 9
9  - 2  - 7 - 1 1 * 6 1 1 9  6 • I - 1 8 * 3 1
9  - 1  - 7 2 9 * 3 4 1 0 9 - 1 0 0 * 6 * 6 7
9  0 - 7 1 6 * 9 2 8 9  - 9 0 - 9 * 4 7
9  1 - 7 7 C 5 9 5 9  - 8 0 2 4 * 8
9  2 - 7 3 1 * 2 8 2 0 9  - * 0 7 9 9 6
9  3 - 7 6 7 6 6 5 9 0 6 1 7ft
9  4  7 4 0 * 4 0 1 7 9  - 5 0 - 3 1 * 4 1
9  5 - 7 3 0 * 1 0 8 9  - 4 0 - 1 6 * I H
9  6 - 4 4 * 3 1 0 9  - 3 0 - 1 9 * 4 7
9  7 - 7 4 9 5 0 5 9  - 2 c 4 0 3 9
9  8 - 7 2 7 * 1 ’  2 9  - 1 0 8 7 9 4
9  - 3  - 6 1 9 * 3 3 1 6 9  0 0 1 7 * 2 3
9  - 7  - 6 - 2 7 * ft 1 6 9  1 0 5 ? 5 1
9  - 6  - 6 4 0 * 1 6 2 2 9  2 c 44 ; A
9  - 6 6 5 6 5 6 9  3 0 1 6 1 *.
9  - 4  - 6 - 1 1 * 2 5 2 2 9  4 D 7 2 7 9
9  - 3  - 6 - 1 2 * ft 1 9 9  5 17 1 9 4 1
9  - 7  - A ■ ■ 3 1 * 1 1 u 9 - 1 0 1 - 6 * 6 9
9  - 1  - 6 9 3 8 7 b 9  - 9 J -14* 1 0
9  0 - 6 1 0 8 1 0 5 5 i  - 8 1 3 3 * 6 3
9  1 - A 1 0 1 9 7 5 9  - 7 1 1 8 * 2
9  2 - 6 3 2 * 4 0 2 1 9  5 1 4 3 * 4 2
9  J  * 6 7 0 7 3 5 9  - 5 J - 2 6 * 6 9
9  4  - A - 6 * 3 2 4 9  - 4 1 2 5 * 1 1
9  5  - 6 1 3  7 9 6 1 9  - 1 t - 2 7 * 2 0
9  6  - a 1 5 * 2 2 2 0 9  2 1 75 7 8
9  7 - A 4 6 4f t 4 9  - : 1 5 2 4 7
9  H - t 2 1 * 2 3 A 9  0 1 - 2 1 * 1 2
9  ■ ft * 1 * * 1 4 2 5 9  1 1 1 8 * *
9  - 7  - 5 - i i * 1 6 2 2 9  2 ..4 4 ;
9  - 6  - 5 - 2 3 * 13 1 6 9 J 1 1 8 * 17
9  - 5  - 5 3 2 * 1 7 1 1 9  4 i - 2 * :i
9  - t  - 5 3 1 * 1 8 1 1 9 - 1 3 2 - 1 2 * I  j
9  - 1  - 5 14* 4 4 J  4 9  - 9 2 - 1 1 * : z
9  - 2  - 5 5 6 * * 7 9  R 2 2 9 * 3 5
9 - 1 - 5 i i n : o i 4 1  - 7 •21 ' 1 5
9  9  - J 9 5 8 8 4 9  - 4 2 - 2 2 * 2 9
9  I  - 5 1 9 * 4 1 ft 9  - 1 2 - 2 f t * : 5
9  2 - 5 34* 18 ;7 9  -4 2 0 * 4 1
9  1  6 1 9 7 1 7 6 5 9  * 1 2 ■ 1 5 * 22
9  4 - 5 2ft* 5 4 1 7 9  - 7 2 - 2 5 * 76
9  5 - 5 ■ 1 8 9 4 9  - 1 2 2 1 * 5 0
1 6 - 5 8 0 8 5 4 9  C 7 - 1 6  * ft
9  7 - 5 1 9 * 1 2 r 9  1 7 - 2 1 * - 7
9  3 - 5 - 1 9 * 9 2 0 9  2 2 1 2  *
9  - 9  - i 2 9 * 2 J i 9  3 2 - 2 4 *
9  -a - » 4 6 * 2 1 7 1 9 - 1 3 3 - 4 5 *
9 - 7 - 4 4 4 * 1 5 9 9  - 9 1 1 6 *
9  - 6  - 4 - 3 3 * I f 1 4 9  ft 3 2 6 *
9  - 5  - * 0 * ) 1 0 9  - 7 3 - 2 6 *
9 - 4 - 4 3 1 * 5 9 2 4 9  - 4 3 - 7 0 *
9  - 1  - * 4 7 * 4 3 R 9  - 5 3 - 2 6 *
i  I  -* 3ft* 0 2 0 9  - 4 1 ' 2 8 r
9  - 4 - 5 * 4 1 1 9  • 3 3 1 1 *
9  0 - 4 0 * 1 5 9  - 7 1 - 1 6 *
i  : - * 2 3 * 11 1 6 9  - 1 3 - 1 6 *
9  7 - 4 4 7 6 0 6 9  5 1 9 *
9  1 4 1 7 5 1 1 3 4 9  1 1 4 2
9  4 - 4 9 0 84 4 9  2 1 2 8
9  5  4 - I C * 7 4 1 * 9  - 9 4 . «{ ! *
9  6 - 4 2 4 * 7 0 1 2 4 1 4 *
1  7 4 2 0 * 1 9 1 7 9  - } 4 - 1 f t *
9  6 - 4 - 7 * * 1 ) 1 4 9  - 4 4 9 *
9  - 9  - ) - 2 4 * 1 0 1 7 9  - 3 4 - 1 1 *
9  3  - 1 1 4  * 2 4 2 7 9  - 4 4 4 6
9  7 - 3 -  7 * I f n 9  - J 4 1 9 *
9  - A  - ) 4 2 * 1 4 2 2 9  - 7 4 - 1 1 *
9  5  3 1 9 * 6 5 1 1 9  - 1 4 3 5
9  4 • J • 1 7 * 1 4 1 7 9  0 4 2 3 *
9 - 3 - 3 5 3 4 4 7 9  1 4 1 2 *
9  2  - 3 3 0 * 7 1 4 9  - 9 3 - 1 C *
9  1 - 1 1 0 4 1 6 9 7 9  - f t 3 - 2 1 *
9  0  • ) 0 * 1 9 7 9 9  • 1 5 J  4 *
9  1 3 J O * 4 1 1 6 9  - 6 3 1 9 *
9  2 - 1 1 7 6 1 7 0 4 9  - 3 3 1 1 *
9  3 - 1 1 0 1 1 3 0 3 9  4 3 7 2
>  4 - 3 0 * 1 7 11 9  - 3 3 I f *
1  5 - 1 7 9 f j 5 9  -  2 3 • 2 2 *
♦  4 - 1 » * 4 4 J 9  - 1 3 1 3
9  7 1 1 5 * ) 7 1 1 9  ■ 7 ft • 1 6 *
9  5 9  7 4 2 7 9  - 6 6 1 6 *
9  9  7 .» * 2 5 2 2 9  -  3 4 2 6 *
9  ft 1 2 0 * I f J 3 1  - 4 4 2 6 *
9  1 7 1 « * 1 U 1 0  0 1 1 7 7
9  - A  2 71 4 1 ; 1 9  1 I t 4 0 *
9  5  I » ) • ) 3 to 1 0  I 1 1 > « *
1  - 4  J 5 1 5 4 4 3 0  ) 1 1 It*
9  1 2 20* 4 1 24 1 G 4 1 1 1 1 *
9  2  7 If* 1 1 7 1 0  - 1 1 0 •t**
9  1 7 4 6 4 7 4 1 0  I - l a 3 1
9  o - l 4 4 40 3 1 0  0 to 7 1
9  : 7 7 2 * 1 7 9 lo 1 to J f
#«f l«*t ler.« flMSP-1 vl h *n • H 'flik w* r« rnf>* t ft*
1UF H K L Fobs F c a lc S lgF H K L Fobs F ca lc S lgF
----- - ------ -------- ------- --------- ------
13 10 2-10 29* 33 22 10 -9 -1 -14* 10 22
9 10 3-10 56 52 6 10 -8 ■1 48* 42 25
4 10 4-50 23* 1 25 10 -7 -1 77 95 7
4 10 5-10 -34* 22 14 10 -6 -1 35* 8 26
12 10 6-10 -18* 21 10 10 -5 -1 33* 1 24
15 10 -4 '9 34* 36 23 10 -4 -1 -14* 13 20
17 10 -3 -3 10* 26 35 10 -3 -1 50 56 6
40 i : -2  -9 -6 * 18 27 10 -2 -1 33* 14 16
10 10 -1 -9 -17* 6 9 10 -1 -1 81 86 5
14 10 0 -9 -27* 29 15 10 C -1 -21* 12 17
7 10 1 -9 -33* 15 13 10 1 -1 -.IS* 5 14
7 10 2 -9 19* 56 2.1 10 2 -1 15* 25 20
16 10 3 -9 21* 53 26 10 3 -1 -3 * 11 24
19 10 4 -9 74 68 5 10 4 • A 37 43 4
16 10 5 -9 -28* 16 14 10 -9 O 40* 34 29
12 10 6 -9 27* 19 20 10 -8 0 -17* 40 19
27 10 -5 -8 4B 55 8 10 -7 0 • 17 * 48 19
1 10 -4 -8 -6* 10 27 10 -6 0 -13* 24 10
4 10 -3 -8 -17* 43 20 10 -5 0 43* 68 a
IS 10 - 2  -e ■36* 13 13 10 -4 0 16* 55 29
7 10 -1 -B 58 59 7 10 -3 0 -22* 31 16
10 10 0 -8 -12* 27 11 10 -2 G 12* 10 14
21 10 1 -8 30 79 6 10 -1 0 -28* 3 14
27 10 2 -8 19* 33 29 10 0 C 33* 31 14
24 10 3 -8 HI 69 5 10 1 0 -35* 3B 13
36 10 4 -a 47 51 7 10 2 0 17* 6 8
7 10 5 -8 38* 28 8 10 1 0 24* 36 13
7 10 6 -8 14* 4 23 10 -9 1 29* 8 15
12 10 -6 -7 22* 38 15 10 -8 1 26* 18 31
18 10 -5 -7 -3.3* 5 ’ A 10 -7 1 -37* 3 12
16 10 -4 -7 2V* 11 26 10 -6 1 -22* 18 a
6 10 -3 -7 31* 47 22 10 -5 1 -32* 26 13
5 10 -2 -7 -11* 16 11 10 -4 1 23* 6 11
18 10 -1 -7 -30* 31 14 10 -3 1 -15* 3 19
4 10 0 -7 14" 28 14 10 -2 1 11* 1 26
4 10 1 -7 51 15 7 10 -1 1 43 48 5
4 10 2 -7 62 60 6 10 0 1 27* 34 6
4 10 3 -7 -28* 20 14 10 1 1 48 52 4
1 10 4 -7 35* 20 a 10 2 1 14* 20 17
27 10 5 -7 50 53 5 10 -9 2 0* 16 35
10 10 6 -7 8* 1 27 10 -8 2 47* 17 21
9 10 7 -7 -32* 15 14 10 -7 2 43* 43 19
12 10 -7 -6 -28* 15 16 10 -6 2 -15* 31 10
20 10 -o -6 43* 25 22 10 -5 2 0* 33 ?2
14 10 -5 -6 -19* 10 18 10 - 4 2 -23* 13 7
10 10 -4 -3 -14* 11 10 10 -3 2 0* 20 12
14 10 -3 -6 -32* 1? 13 10 -2 2 -35* 7 13
4 10 -2 -A -33* 22 12 10 -1 2 26* 1 7
4 : o -1 -6 12* 3 25 10 0 2 21* 45 16
16 10 0 -O -17* 3 17 10 1 2 6* 27 23
B 10 1 -6 31* 32 U 10 -8 3 -21* 4 B
1 10 2 -6 -11* 24 21 10 -7 3 36* 17 22
6 10 3 -6 0* 31 31 10 -6 i -10* 34 23
IB t o 4  -6 6 3 65 4 10 -5 3 13* 22 29
14 10 3 -6 29* 20 IS 10 -4 3 14* 36 13
13 10 6 * 6 -39* 4 12 10 -3 3 32* 33 15
11 10 - 7 - 3 -30* 23 !.B 10 -2 3 10* 2 24
16 10 -6 -5 -20* 28 17 10 -1 3 -12* 5 22
IS 10 -5 -5 -11* 18 22 10 0 3 68 76 3
14 10 - 4  -5 -9 * 57 24 10 -6 4 -33* 4 4 14
32 10 -3 -3 •■22* 14 7 10 -3 4 -26* 6 16
12 10 -2 -5 10* 26 38 10 -4 4 33* 39 7
15 10 -1 -5 22* 44 23 10 -3 4 28* 3 14
:a 10 0 -3 -14* 19 19 11 -1 -9 27* 44 28
9 10 1 -3 13* 37 20 11 -1 -9 ■ ; a* 27 11
16 10 2 -3 -24* 11 13 11 0 -9 27* 22 25
1/ :c 3 -3 21* 12 21 11 1 •9 10* 1 19
R 10 4  -5 l i ­ 22 24 11 2 -9 12* 43 10
11 10 3 -3 l t * 39 10 11 3 -9 -41* 32 12
19 10 6 -5 33 52 3 11 4 -9 -23* 36 19
7* 10 -8 -4 12* 7 22 11 -1 -8 -9* 8 14
15 10 ■ 7 - 4 27* 10 15 11 -2 - a -26* 1 16
17 10 -6 -4 -33* 15 13 11 -1 - a -17* 8 20
15 t o -5 -4 0* 36 I t 11 0 -a 23* 3 14
14 10 - 4  - 4 69 68 7 : i  i - a 31* 9 75
15 10 -3 -4 -45* 14 10 11 2 - a -31* *6 14
19 10 - 2 -4 IS * 16 15 11 J •8 -27* 15 16
20 10 *1 -4 -19* 4ft 17 n  4 •8 -43* 9 11
21 10 0 -4 81 89 7 : i  - t -7 -26* 13 16
4 10 1 -4 -24* 25 15 n  - i -7 -2G* 7 IB
4 10 2 -4 91 97 4 11 -2 -7 6* 19 23
12 10 1 -4 31 53 4 U  -1 -7 31 56 8
22 10 4 -4 100 97 3 11 0 -7 -20* 16 18
18 10 3 - i 64 62 1 11 1 - 7 36* 34 23
12 10 6 -4 23* 17 12 11 2 - J -12* 21 23
20 10 -8  -3 -20* 17 18 11 1 -7 22* 23 12
5 t o -7 -1 -16* 12 11 1' 4 -7 -14* 17 11
19 1C -6 -1 -19* 21 11 11 -5 *6 -10* 8 25
It 10 -3 *1 34* 27 27 1» -4 -6 3 J* 23 27
1 10 -1 -1 60 61 a i :  - i -6 17* 37 12
11 10 -J -1 -11* 21 t o 11 -2 -6 ) b « 46 11
R 10 -2 - 1 10* 18 2 ) 11 - 1 •6 71 87 7
16 10 - I  - 1 4 4 40 7 11 0 -6 -24* 23 16
1ft 1C 0 -1 i l ­ 18 16 11 1 -6 13* 25 14
1 10 1 -1 ia 79 3 11 2 -6 -23* 7 16
II 10 2 -1 51 * i 4 11 1 -6 33 61 5
17 1- 1 -1 -11* 4 10 11 4 •6 38* 38 6
4 I t 4 -1 12* 3 20 11 -6 *5 -19* 0 19
19 10 3 -1 ■24* 18 1J 11 -3 -3 -26* 0 16
20 10 -9 *2 -41* 12 11 I t  -4 -3 -12* 4 22
4 t o -ft -2 -a * 1 •4 11 1 -3 23* 44 31
10 10 • f  - I - l a * 21 19 11 -2 -3 59 62 8
20 10 •6 -2 97 1 la 6 11 -1 -3 13* 1 25
19 10 •3 -2 70 82 7 11 C - 3 10* 47 24
16 10 - 4  - I - » • 11 24 11  1 -3 76 8 1 3
6 10 -1 -2 19* 2 29 1 1  2 -5 - t a * 17 19
I f : o ■I -2 *41* 1 4 10 U  1 - 3 3 ) 6 1 6
t f 10 - 1  -2 J O * 4 0 11 11  4 * 3 69 73 5
ta 10 0 -2 -19* 10 16 11 -6 - 4 -17* 16 20
29 10 1 -2 17 84 5 11 -3 -4 12* 10 42
2 ) 10 2 -2 63 6 » 5 I t  - * •4 38* 14 25
f 10 1 -2 IB* 20 a 11 * 3 •4 18* 4 23
5 10 4  -2 49 42 i 11 -2 - 4 -54* 1 8 9
16 10 3 -2 -22* 13 a 11 -1 -4 -10* 21 14
12
i i u f i  o f  I0*Fobs and 10*Fca le fo r  I<C 021793 Page 11 o f  11
H X  I F o b s ' c a l c S i g F
0  - 4 3 5 * 4 7 20
1 - 4 2 6 * 4 3 10
2  - 4 6 3 6 7
3  - 4 2 4 * 1 3 8
4  - 4 - 3 5 * 2 3 1 4
- 7  - 3 2 7 * 4 6 1 9
-6  - 3 3 9 * 4 6 12
- 5  - 3 4 3 * 2 7 2 4
- 4  - 3 5 6 6 4 8
- 3  - 3 - 1 3 * 3 3 21
- 2  - 3 ■ 1 5 * 1 3 20
- 1  - 3 - 1 8 * 4 3 1 9
0  - 3 6 7 7 3 5
1 - 3 3  7 * 4 3 1 6
2  - 3 4 5 5 5 5
3  - 3 2 4 * 2 9 7
- 7  - 2 - 2 9 * ’.0 1 5
-6  -2 3 6 * 6 4 3 0
- 5  -2 4 2 * 4 9 2 3
- 4  - 2 - 3 0 * 3 4 1 4
- 3  - 2 - 2 6 * 21 1 5
- 2  -2 3 8 * 4 9 S
- 1  -2 3 4 * 3 3 1 8
0 -2 - 4 0 * 2 4 12
1 -2 26* 2 5 1 7
2 -2 22 * 2 6 8
3  * 2 2 1 * 2 * 1 6
- 7  - 1 86 12 1 7
- t  - 1 3 2 * 5 4 2 7
- 5  - 1 3 7 * 2 7 2 3
- 4  - 1 - 2 1 * 7 1 7
- 3  - I 3  7 * I S 1 7
-2  - 1 2 5 * B 22
1 - 1  - 1 5 1 6 4 3
1 0 - 1 1 7 * 1 5 11
1 1 - 1 •12* 1 6 22
1 2 - 1 2 3 * 6 1 5
4 - 7  C 2 4 * 6 1 1 6
1 -6  0 - 2 5 * 9 i  7
1 - 5  3 - 10 * 2 5 1 3
I - 4  C - 3 1 * 1 6
1 - 3  0 - 1 3 * 2 9 n
1 - 2  0 - 1 4 * 21
1 - 1  0 S O 5 3 5
1 0 U 2 8 * 2 9 1 5
I 1 0 - 1 1 * 9 1 3
1 -6  1 3 4 * 6 2 3
i . 4  I - 2 2 * 3 2 1 8
I - 4  1 2 2 * 2 5 2 3
1 - 3  1 1 2 * 1 6 2 71 -2  1 1 6 * 1 2 3
1 : - 1 4 * 10 1 j
- 3  2 3 7 * 14 1 8
- 4  2 3 6 * 5 1 7
- 3  2 3 5 * 3 8 7
*2 - ! 2 7 * 12 1 4
- 1  -6 - 7 * 3 9 2 9
3  *6 -  I S * 6 1 5
:  - « 2 2 * 21 2 7
- 3  - J - 2 2 * 5 2 1 9
- 2  - 3 3 6 * 6 2 *
- I  - 3 1 3 * 1 3 3 2
0 - 1 10 * 1 5 1 4
:  - j - 5 1 * 0 11
- 3  4 1 6 * 5 9 3 7
- 2  - 4 3 1 * 14 2 3
■ 1 -  4 3 3 * 11 21
3  -  4 3 8 7 1 ft
- 4  - J 2 7 * 1 4 2 8
- 3  - 3 - 3 4 * 1 8 6
-2  - 1 - 1 7 * C 10
- I  - 3 6 1 7 J 6
0 - 1 1 2 * 2 7 i 6
- 3  -2 3 3 * 4 9 22
- 2  -2 2 8 * A 2 3
H K F o b *  F c a l c  S i g F  H X  L  F o b *  F c a l c  S i g F  H K  L  F o b *  F c a l c  S i g F
2* f  I t r t  t e r . *  f l a g a * !  w i t h  * r .  v * f *  i c n s l d r r w d  u r » o b * * r * / * d .
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V a l u e s  o f  1 0 » F o b *  411 j  l O * F r a l c  i ' „ r  « C  0 2 0 7 7 1 P i g e  1  o f  7
i t  K  L
0 10 0 .2 
0  1 4  
0 - 1 4  0-12 0-10 0 -8 0 *6 
0  -  4  0 -2
0 10 0 12 
G 1 4  
0 - 1 4  0-12 
0- 1 0  0 -8 0 -t. 
0  - 4  0 -2 0 0
C
0  40 6 
o a 0 10 0 12 
C - 1 4c 12 
0 -1 0  0 -8 
0 - 6  
0  - 4  0 -2 0 G 0 2 
0  4 0 6 0 8 
*  10 12 
0 -1  i  0-12 
C - 1 C  0 -8 0 -6 
0  - 4  0 -2 0 0
0 10 0 12 
0 - 1 4  0-12 0-10 0 -0 
C -6  
0  - 4  
0 -2 0 0
0 10 
0 12 
0 - 1 4  0-12 0-10 
fl -g 0 -4 
0 - 4  
0  -2 0 0
0 2 
0  4  9 6 0 8S 10 0-12 8-10 Q -80 •» 
0  - 4  0 -2 
c 0
0 10 0-12 
S - 1 99 -8 0 -* 
0  - 4
1 0 9 4
7 7
1 5  
8 2  
9 7  
3 6  
?8 
5 7
1 1 4
1 5 3
2 2 7
9 9  
3 9 6  
4 9 9  
2 2 3  
1 3 0  
* 2 7  
2 9 1
8 1
2 2 8  
1 6 4  
- 12 *
4 4  
2 *
2 5
9 0
1 8 5  
4 7 5
1 9  
2 7
3 9 1
6 8 1
2 0 8
6 1101
1 0 6
1 5 *
4 5  
8 3
4 0 0
3 0 6
3 5
1 9 1
1 0 9
1 1 7  
5 4  
4 9
122
1 1 6
7 *
1 0 9
3 3
4 5  
1 4 2
3 9
1 3 6
9 9388
6 3 0
1 3 6
U 3
1 6 9  
6 2  
4 2  
3 8
16 
4 1
1 2 4180
2 7 0
1 8 6  
172100 
•8 
8a112
18
18
1 8
20 
6 3
- 1 5 *  111 
17* 15* 
1 *  
205 
166 
426 
1 4 8  108 1)0 
5 7  
67 
10 1 
no 112 
in  
188 
109 
I t .  4
4 6  
49 
1 9  
6 7
1 7 0  
2 ) 9
1 *
.’J15*
128
118 
•18*
F c a l c S l g F H K  1> F c t i s F r a l c C l g F H K L F o b s F c a l c
"  ----------- ---------- - -  - -  - - -------------- ---------- -  -  - ----------
1120 3 8 0 10 - 1 5 * 5 a 2 1 12 4 4 4 3
7 4  . 1 9 0 12 4 0 4 0 3 2 1 1 3 6* 1 820 2 9 0 -1 0 3 8 10 3 1  1 - l t 2 3 2 6
7 4 2 9 0 - R 1 3 * 1 7 6 3  1 - 1 3 3 0 3 3
10 1 2 9 0 -6 1 7 6 1 7 2 2 3  1 - 1 2 1 4 0 1 3 6
5 8 5 9 0  - 4 6 9 7 9 1 3  1 - 1 1 4 7 4 9
1 4 2 9 C - 2 1 8 9 1 9 4 2 3  1 - 1 0 1 1 * 10
5 9 3 9 0 0 1 0 3 1 0 3 2 3  1 - 9 5 3 4 9
1 1 2 2 9 0 2 66 6 7 2 3  1 - a - 20 * 5
1 4 1 2 9 0  4 3 5 3 7 2 )  1 - 7 1 2 * 8
2 1 4 I 9 0 6 1 3 9 11 2 3  1 -6 1 6 2 6
1 2 1 1 9 0 8 3 7 5 3 * 3  1 - 5 7 5 8 4
4 1 1 1 10 0 -10 - 1 1 * 3 6 3  1 - 4 2 4 6 2 3 1
4 9 7 3 10 0 -8 9 2 9 7 3 3  1 - 3 4 3 3 4
2 1 1 1 10 0 -6 68 6 0 ) 3  1 - 2 1 9 1 1 8 )
1 4 3 1 10 0  - 4 7 7 7 3 3 3  1 - 1 7 6 8 7 5 2
4 3 7 1 10 0 -2 1 2 * 2 3 9 3  1 0 3 * 4
2 9 1 1 10 0 0 1 7 9 1 7 3 2 3  1 1 3 2 0 3 0 9
7 3 2 10 0 2 1 6 2 1 3 3 2 3  1 2 221 2 1 9
2 0 6 2 10 0  4 1 6 8 1 6 2 2 3  1 3 5 * 5 2
1 6 1 2 10 0 6 3 7 6 5 2 3  1 4 7 9 6 3
4 9 10 0 8 3 0 2 7 2 3  1 5 8 9 9 2
4 2 *t u 0 -10 3 9 * f , 4 3  1 6 2 6 2 6
12 10 1 1 0 -8 2 1 * 1 > 3  1 7 1 7 7 1 7 4
1 6 3 11 0 -6 102 1 C 1 3 3  1 8 1 7 7 1 8 5
1 0 8 2 1 1 0  - 4 1 6 * 1 3  1 9 3 8 3 7
1 7 1 1 11 0 -2 3 9 3 8 2 3  1 1 0 6 7 7 3
4 8 1 1 11 0 0 4 0 4 5 2 3  1 1 1 8 * 7
2 5 2 1 1 0 2 9 9 110 2 3  1 1 2 2 7 3 1
20 2 11 0  4 3 1 3 7 3 3  1 1 3 - 12 * I B
4 2 1 I 11 0 6 5 5 5 2 2 4  1 - 1 4 3 3 3 7
6 9 0 1 12 0 - B 6 9 7 7 3 4  1 - 1 3 7 1 6 9
2 0 7 1 12 0 -6 2 3 * 3 3 5 4  1 - 1 2 2 7 22
7 1 2 12 0  - 4 1 « * 3 0 5 4 1 - 1 1 4 6 4 3
1 0 8 2 12 0 -2 1 1 9 1 1 8 2 4  1 - 1 0 2 5 22
1 0 7 2 12 0 0 1 4 4 1 4 8 2 4  1 - 9 2 7 2 5
2 12 0 2 8 7 B 2 2 4  1 - B 1 0 6 9 8
4 1 i 12 0  4 6 2 5 9 3 4 1 - 7 1 2 3 120
8 2 2 1 3 0 -6 10 1 1 0 3 1 4  1 -6 1 5 * 2 6
3 8 3 1 1 3 0  - 4 - 8* 4 11 4  1 - 5 i ? B 201
3 1 6 1 1 3 0 -2 5 2 5 3 2 4  1 - 4 6 4 6)
6 1 2 1 ) 0 0 - 1 3 * 1 8 4  1 - 3 1 4 3 1 3 7
201 I 1 3 0 2 2 8 2 3 3 4 1 - 2 1 9 9 2 1 3
102 1 4 0  - 4 4 0 3 7 1 4  1 - 1 1 9 1 1 8 6
1 2 5 1 1 4 0 -2 4 9 4 3 2 4  1 0 2 9 1 2 7 5
5 0 2 0 1 1 3 1 3 1 1 3 4 4  1 1 7 4 7 3
5 9 2 0 1 2 4 0 9 3 9 3 5 4  1 2 3 3 1 3 4 7
1 2 4 I 0 1 3 1 2 9 122 2 4 1 3 12 1 122
1 4 8 2 0 1 4 2 0 7 212 1 4  1 4 1 9 0 1 8 9
3 9 0 1 5 5 4 3 3 3 6 1 4  1 5 1 8 1 7
I C O 3 0 1 6 3 1 3 9 1 4  1 6 5 * 1
2 9 1 0 1 7 5 1 4 4 9 3 3 4  1 7 1 0 6 1 0 4
4 7 1 0 1 8 1 1 * 9 7 4 1 a 1 6 9 1 8 )
1 4 5 2 0 1 9 1 1 8 1 1 4 2 ;  l  9 1 3 6 1 4 0
3 7 2 0 1 10 2 3 1 7 2 4  1 1 0 1 4 4 1 4 9
120 1 0 1 11 2 4 2 4 3 4  1 1 1 5 4 5 4
1 1 5 1 0 1 12 4 0 4 3 2 4 1 1 2 5 1 3 2
5 8 6 I c 1 1 1 1 1 7 1 1 3 2 4 1 1 3 1 ) * 6
6 1 0 c 1 1 4 2 1 * 2 ) 5 5  1 - 1 4 5 8 6 )
1 3 6 i 1 1 - 1 4 3 6 3 3 2 5  1 - 1 3 2 4 2 9
1 4 1 i 1 1 - 1 1 6 9 7 ) 2 5  1 - 1 2 6* 2 4
1 3 9 1 1 1 - 1 2 3 4 1 3 2 5  1 - 1 1 - 1 1 * 6
3 7 2 1 I -  11 1 9 20 3 5  1 -1 0 122 1 1 5
1 5 2 I i -10 1 1 7 12 1 2 3  1 - 9 1 3 * 6
3 6 1 1 1 - 9 8 * 12 5  I  - a 1 5 3 1 5 0
11 1 1 I  -8 9 5 9 9 1 5  1 - 7 3 0 3 4
1 8 2 1 1 - 7 1 2 3 1 2 5 1 3  1 -6 66 5 6
122 2 1 I  -6 1 0 3 ' . 0 5 1 3  1 - 3 1 1 7 i n
1 8 0 1 1 1 - 5 o l 6 3 1 5  1 - 4 1 0 4 1 0 9
2 6 4 1 1 1 - 4 1 1 4 1 2 5 1 3  1 - 1 4 8 3 1
1 8 1 1 1 1 - 1 4 8 4 1 2 3  1 -2 4 8 4 5
1 4 0 1 1 1 -2 2 1 3 2 0 9 1 3  1 - 1 3 2 0 3 1 4
9 2 1 1 - 1 1 1 7 0 1 1 6 8 2 3  1 0 3 8 2 9
1 5 1 1 0 1 7 9 3 7 7 2 5  1 1 3 7 0 1 6 7
8 7 2 1 1 1 3 9 1 * 0 4 1 3  1 2 8 7 6 9
1 2 7 2 1 1 2 4 6 9 4 7 0 1 3  1 ) 3 3 ) )
2 ) 1 1 1 1 7 6 5 7 9 5 3 3  1  4 • 1 2 * 12
' ) 1 1 1 4 66 7 6 1 3  1 3 - 3 * 5
;& 1 1 1 5 1 3 7 1 4 ) 1 3  1 6 8 ) 8 4
21 1 1 1 6 1 ) 4 1 2 ) 1 3  1  7 ) 0 3 3 1 2
6 ) 1 1 1 7 88 8 0 1 5  1 8 1 1 * 1 5
11 6 I 1 8 4 3 4 2 2 3  1 9 6 ) 7 2
1 0 9 2 1 1 9 11 )2 2 3  1 10 4 3 4 6
1 7 7 1 1 1 t o 9 1 8 9 2 3  1  11 1 1 * IS
1 6 1 1 1 11 6 2 6 3 7 3  1 12 1 8 12
1 10 1 1 12 7 4 8 2 2 6 1 - 1 4 4 4 3 5
2 0 3 1 1 1 1 3 12 3 ) 2 6 1 - 1 3 4 6 4 4
1 6 1 1 1 1 1 4 21 20 ) 6 1 - 1 2 7 5 7 2
4 1 6 1 2 1 1 4 U * 10 6 6 1 - 1 1 1 0 6 9 0
1 ) 4 2 2 1 - 1 ) 6 1 5 8 2 6 1 - 1 0 1)6 1 2 6
1 1 4 2 2 1 - 1 2 1 1 * 5 8 6 1 - 9 2 9 2 6
1 ) 5 1 2 1 - 1 1 1 0 4 101 2 6 I  -8 1 1 9 1 1 1
3 3 1 2 1 - 1 0 9 ? 8 9 2 6 1 - 1 1 6 7 1 5 7
7 0 1 2 1 - 9 1 4 0 1 4 8 2 6 1 - 6 100 9 2
10 ) 2 2 1 -4 3 0 3 0 2 6 1  - 5 1 9 2 4
1 2 ) 2 2 I  - 7 1 1 3 116 1 6 1 - 4 7 ) 8 0
1 0 4 2 2 1 -6 66 5 8 2 6 1 • ) 1 9 9 1 9 0
120 1 2 1 - 5 1 ) 4 1 2 7 1 6 1 -2 4 2 3 4 0 6
1 9 ) 1 2 1 - 4 11 2 1 1 8 1 6 1 -1 3 0 . 3 ) U
110 I 2 1 - 1 6 8 2 6 7 7 1 6 1  0 6 0 6 7
1 8 ) 2 2 1 -2 1 H 6 1 ) 6 4 1 6 1 1 2 6 9 2 6 )
4 7 ) 2 1 - 1 4 ) 0 4 2 ) I 6 1 7 8 7 86
4 1 2 2 1 0 11 2 2 1 1 4 ) 1 6 1 ) 1 0 7 1 0 4
1 9 1 2 I  I 2 ) 1 2 2 9 1 6 1 4 1 1 ) 1 1 5
7 2 ) 2 1 2 7 9 9 0 t 6 1 3 2 5 )2
1 7 1 2 2 I  1 4 ) 4 4 4 3 1 6 1 6 1 2 * 1 6
2 1 ) 2 2 1 4 2 7 22 2 6 1 7 1 2 9 1)0
1 1 ) 1 1 3 1 1 * 1 8 ) 6 1 6 I * 20
'<1 2 2 ;  6 1 4 ) 1 ) 9 1 6 1 9 1 3 3 5
22 1 I 2 1 7 1 6 9 2 6 1 10 4 2 4 2
1 4 1 2 1 8 1 4 * 1 1 1 6 1 11 7 * 3
1 J 2 2 1 4 20 22 2 7  1 - 1 ) 6 ) 5 9
1 2 * 2 2 1 10 7 ) 7 7 2 7  1 1 2 3 3 3 )
11 7 2 1 I t 4 2 4 4 2 7  1 - 1 . 4 1 3 9
1
1
H K  1. F o b s F c a l c 5 1 g F
7 1 - 1 0 3 0 3 6 3
7 1  - 9 4 9 4 9 3
7 1 -8 5 2 4 8 3
7 1 - 7 1 9 1 8 4 2
1 -6 5 * 6 4 3
7 1 - 5 1 4 4 1 3 6 2
7 1  - 4 9 3 8 5 2
7 1 - ) 1 3 1 1 3 0 2
7 1 -2 1 0 9 10 1 2
7 1 - 1 1 0 8 1 0 6 2
7 1 0 - 1 2 * 9 6
7 1 1 1 5 9 1 5 2 1
7 1  2 1 2 6 1 2 4 1
7 1  3 5 2 6 1 2
7 1 4 9 2 9 3 2
7 1 5 2 9 4 2 9 4 1
7 1 6 1 3 * 1 3 4
7 1  7 7 8 7 6 2
7 1  B 9 9 9 6 2
7 1 9 6 5 5 8 2
7 1 10 1 7 * 1 7 3
7 1 1 ) 2 6 2 5 2
8 1 - 1 ) 1 2 7 1 2 9 3
8 1 - 1 2 3 9 3 8 3
8 1 - 1 1 6 7 6 7 3
8 1 -1 0 6 3 5 8 3
8 1 - 9 10 * 6 7
8 1  -8 5 0 4 6 2
8 1 - 7 7 6 7 0 3
8 1 -6 9 2 9 2 2B 1  - 5 2 4 20 J
8 I  - 4 1 8 8 1 8 2 2
8 1 - 3 9 4 8 5 2
8 1 -2 110 1 0 5 26 1 - 1 1 9 6 1 8 1 2
8 1 0 5 8 9 2 2
8 1 1 1 2 3 1 1 2 2
a 1 2 2 5 1 2 4 8 1
, 1 3 - 1 3 * 5 7
8 1 4 2 9 3 1 2
B 1 3 7 6 7 0 2
8 1 6 2 5 3 0 2
8 1 7 1 0 9 102 2
8 1 8 3 7 3 1 2
a 1 9 5 9 3 7 2
a 1 10 - 1 8 * 11 8
9 1 - 1 2 2 7 * 2 4 3
9 1* 11 2 2 * 1 6 3
9 1 -1 0 1 8 * 2 3 9
9 1 - 9 7 3 7 9 3
1 -8 4 ) 4 0 2
9 1 - 7 9 5 9 0 3
9 1 -6 - 4 * 5 12
9 1 - 3 1 7 * 1 8
1  - 4 4b ) ) 2
9 1 - 3 7 1 7 2 2
9 1 -2 4 B 4 6 2
9 1 - 1 4 1 3 9 2
9 9 1 9 8 2
i  i 1 0 3 1 1 1 2
9 1 2 6 3 9 7 2
9 1 ) 4 9 4 8 2
9 1  4 1 3 1 1 3 4 2
9 1 3 12 1 1 1 9 2
9 1 6 8 1 8 0 2
9 1  7 22 1 9 3
9 1 8 4 * 12 8
9 1  9 8* 1 1 9
10 1 1 * 1 9 1 4
10 1 - 1 0 4 7 5 7 3
10 1 - 9 66 7 3 *
10 1 -8 3 4 4 0 3
10 1  - 7 5 4 3 3 2
10 1 -6 7 3 3
10 1 - 3 - 5 * 9 7
10 1 - 4 - 6* 12 10
10 I  - 1 1 2 8 1 2 4 2
10 1 *2 6* 9 12
10 1 - I - 1 4 * 4 7to 1 0 1 4 2 1 ) 9 2
10 1  1 10 * 11 5
10 1 2 9 7 9 3 2
10 1 3 1 1 * 4 8
10 1 4 6 3 6 9 2
1 C 1 3 3 3 3 9 2
10 1 6 2 7 22 2
10 1 7 3 8 > 3 3
10 1 8 - 8 * 3 11
11 1 - 1 0 20* 2 7 6
11 1 - 9 3 6 3 1 3
n 1 -8 0 * 1 9 1 4
1  - 7 S O 20 *
ii 1  -6 2 9 2 8 4
i i 1 - 3 - 1 6 * 1 7u 1 - 4 1 1 4 1 1 4 3
u 1 * 3 2 3 21 3
i i 1  -2 - 1 3 * 12 7u 1  - 1 4 8 4 7 2
n 1 0 9 * 1 4 10u 1 1 3 0 3 6 2
i t 1 2 1 4 * I B 7
i i 1 ) 4 8 3 0 2
n 1  4 -6* 1 3 8
i i 1 3 4 9 4 6 2
i i 1 6 - 20 * 11 6
12 I  - 9 1 9 * 2 ) 1 1
12 1 - I 20 * 2 7 10
12 1 - 7 20 * 1 9 9
12 1 -6 3 8 3 9 3
i : 1 - 5 7 7 7 3 )
12 1 - 4 1 9 * )1 9
12 1 - 3 4 3 4 6 2
12 1 >2 2 1 * 1 9 4
12 1 - 1 - 10 * 1 8 10
*V a l u e *  o f  I Q * F o b r  a i v i  1 0 * F r » l c  f o r  NC 0 2 0 7 7 1
K  L F o b s F c a l c  S i g F K  L F o b s F c a l c  S i g F f l K  L F o b *
- ----------- -------------- ----------------- - ----------- — ■— “  ---------- - " ----------
1 0 7 9 8 1  3 2  7 120 122  1 8 2 -1 0 6 4
1  1 2 9 2 H  3 2 8 3 6 4 0  2 8 2  - 9 7 *
1 2 8 4 9 0  2 2  9 2 5 9 2 6 1  1 B 2  -8 4 1
1 3 - 2 1 * 3  6 2 10 5 7 6 2  2 8 2  - 7 7 4
1 4 1 4 * 1 2  7 2 11 4 5 4 6  2 8 2  -6 4 0
1 5 2 7 2 6  3 2 12 10 * 2 4 8 2  - 5 201
1 - 7 2 4 * 2 4  6 2  1 3 2 9 2 8  2 8 2  - 4 6 0
1 - b 6 5 6 7  3 2 - 1 4 1 5 * 1 8  9 B 2 - 3 9 0
1 - 5 - 9 * 21  11 2 - 1 3 - 9 * 20  11 8 2  -2 1 4 0
I  - 4 5 0 5 1  2 2 -1 2 22 2 4  4 B 2 - 1 2 5
1 - 3 1 6 * 1 5  a 2 - 1 1 9 9 9 f i  2 8 2  0 208
I  -2 - 6 * 6 12 2 -10 1 1 4 1 1 2  2 8 2 1 1 7 3
1 - I 4 8 5 2  2 2  - 9 1 3 3 1 2 5  2 8 2  2 7 8
I  0 6 1 6 3  3 2  - E 5 7 6 0  2 8 2  3 100
1 I 8 5 88 3 2  - 7 1 5 4 1 5 1  I 8 2  4 2 1 6
1 2 - 1 5 * 6 8 2 -6 - 1 2 * 4  6 8 2 5 1 0 5
1 3 3 0 2 7  3 2 - 5 3 2 2 1 1 9  1 8 2  6 U 1
1 - 4 1 9 * 2 1  9 2  - 4 2 5 20 2 3 2 7 1 9
I  - J 2 4 * 1 5  4 2 - 1 4 2 3 6  2 8 2 8 5 0
1 -2 5 5 6 0  3 2 -2 6 7 4 6 7 9  1 a 2  9 5 2
I  - 1 1 a * 20 8 2 - 1 2 9 2 2 7 4  1 8 2 10 - 8*
2 0 ; ; 7 7  1 2 0 2 5 7 2 5 8  1 9 2 -1 2 4 6
2 1 2 *■ -j 2 6 4  2 2 1 2 1 8 2 3 4  1 9 2 - 1 1 - 6*
2 2 2 9 8 2 8 8  2 2 2 5 0 5 5  2 9 2 -10 7 *
2  3 1 2 * 3 6  4 2 3 110 100 1 9 2  - 9 1 2 5
2  4 1 5 1 1 4 0  3 2  4 1 7 9 1 7 3  1 9 2 -8 7 6
2 5 1 7 5  2 2  5 1 2 5 1 3 4  1 9 2  - 7 7 9
2 6 1 3 9 1 3 1  2 2 6 3 3 3 8  2 9 2 -6 3 4
2  7 6 7 7 5  5 2  7 5 3 5 2  2 9 2  - 5 8 1
2 8 - 1 4 * 1 5  6 2 8 6 5 5 6  2 9 2  - 4 66
2  9 7 1 7 9  2 2  9 10 B 1 0 4  2 9 2  - 3 - 9 *
2 10 2 9 2 7  2 2 10 5 1 4 5  2 9 2 -2 4 3
2 1 1 5 5 4 9  3 2 11 - 2 * 3  1 4 9 2 - 1 86
2 1 ? 4 1 4 7  J 2 12 6* 1 6  9 9 2 0 5 7
2 1 3 4 7 5 0  3 2 - 1 4 4 2 3 9  3 9 2 1 5 2
2 1 4 - 8 * 12  12 2 - 1 3 4 5 5 3  3 9 2 2 4 1
2 - 1 4 8* 2 3  1 0 2 -1 2 8 7 88 3 9 2 3 1 3 4
2 - 1 3 4 6 4 7  2 2 - 1 1 8 7 9 0  3 9 2  4 5 3
2 -1 2 7 9 7 3  2 2 -1 0 1 8 * 1 3  4 9 2  5 10 *
2 - 1 1 2 3 2 1  3 2  - 9 4 1 4 0  2 4 2 6
2 -1 0 7 7 7 3  2 2 -6 3 4 3 5  2 9 2  7 8 1
2  - 9 - 1 5 * 5  6 2 - ? 3 6 3 1  2 9 2 8 6 3
2 *8 1 3 5 1 4 1  ] 2 -6 1 2 7 1 2 a  2 9 2  9 -  7 *
2  - 7 1 9 8 1 9 9  1 2 - 5 4 1 3 9  2 0 2 - 1 1 - 6*
2 -6 2 8 2 2 8 9  J 2  - 4 2 9 3 4  3 0 2 -10 1 6
2  - 5 1 9 0 1 8 5  1 2 - 3 1 9 8 1 8 3  1 0 2  - 9 1 5
2  - 4 4 6 2 4  7 3  1 2 -2 3 0 3 4  2 a 2 -8 3 9
2  - 3 4 0 0 4 1 9  1 2 6 5 2 5 0  1 0 2  - 7 0*
2 -2 120 1 2 3  1 2 6 4 6 5 1  2 0 2 -6 5 4
2 - 1 7 2 3 7 2 7  3 2 1 1 8 6 1 6 6  1 0 2  - 5 6 1
2 0 1 8 1 6  2 2 2 2 7 1 2 5 6  1 0 7  - 4 120
2 & 1 1 5 1 1 3  1 2  3 66 6 0  2 0 2 - 1 1 6 1
4 3 44  2 2  4 2 5 1 9  2 0 2 -2 3 2
1 3 8 1 4 7  1 2 5 1 0 5 1 0 5  1 0 2 - 1 5 3
2 3 5 2 3 9  1 2 6 5 0 5 2  2 0 2 0 1 0 9
4 2 3 4  2 2  7 68 9 5  2 0 2 1 6 5
: : i 9 7  1 2 6 2 1 3 2 11 0 2 2 9 6
1 1 * 1 3  3 2  9 5 2 5 3  2  * 0 2 1 3 1
210 2 12  1 2 10 2 3 1 9  2 0 2  4 3 6
- 6* 3  6 2 : i - 1 3 * 1 0  9 0 2  5 12
7 7 7 7  2 2 12 - 6* 5  1 2 0 2 6 5 3
5 7 6 5  2 2 - 1 3 4 2 4 5  3 0 2  7 - 20*
3 0 12  2 2 -1 2 5 2 3 1  2 0 2 8 2 9
1 3 * 1 1  4 2 - 1 1 1 5 ) 1 3 1  2 1 2 -1 0 5 1
- 7 * 0 12 2 -10 - 6* 0 6 1 2  - 9 2 1 *
7 0 7 6  J 2 - 5 - 1 4 * 1 4  7 1 2 - 1 5 )2 - 21 20 3 2 -0 6 1 6 2  3 1 2 - 7 - 2 5 *
2 - I C O 1 0 7  2 2  - 7 8 * 3 10 1 2 -6 - 3 *
1 1 3 110  2 2 -6 6 1 3 4  2 1 2 - 5 - 1 6 *
3 5 3 6  2 2 - 5 1 4 0 1 4 1  2 1 2  - 4 20*
2 0 8 210  1 2 - * 3 6 1 3 5 5  1 1 2 - 1 4 2
3 6 1 5  2 2  - 3 3 0 20 2 1 2 -2 - 10 *
1 8 0 1 6 7  I 2 -2 1 4 9 1 4 7  1 1 2 - 1 4 1
6 9 7 9  2 2 -1 7 2 ) 2 1 3  1 1 2 0 9 6
4 4 5 0  2 2 0 1 2 7 1 2 7  I 1 2 1 9 6
5 8 7 5 7 )  1 2 I )12 7 0 4  1 1 2 2 3 8
2 5 6 2 1 6  1 2 2 11 2 110  1 1 2 1 1 4 0
1 3 7 1 1 3 7 4  ) 2 1 1 5 5 1 4 0  1 1 2  4 6 1
4 5 4 6 1 0  1 2  4 , 7 3 9  2 1 2 5 - 1 3 *
3 7 6 1 6 1  1 2 5 1 0 4 9 8  2 t 7  6 - 1 9 *
1 7 6 1 6 9  1 2 6 2 1 7 2 1 3  t 2 2  - 9 - 10 *
7 8 7 5  1 2  7 5 4 3 )  2 2 2 • « 3 1
4 8 5 1  2 2 6 4 4 4 2  1 2 2  - 7 3 9
1 5 7 1 6 9  1 J  9 6 2 •2 2 2 2 -6 - 2 1 *
4 4 6 4 4 6  1 2 10 1 1 * 1 4  6 2 2 * 3 1 3 9
1 9 7 1 6 4  1 7  11 1 2 * 2 0  7 2 2  - 4 2 5
2 7 1 5  2 2 - 1 1 7 1 6 3  3 2 2 - 1 4 7
7 4 7 7  2 2 -1 2 1 1 6 1 1 4  1 2 2 - 7 5 6
- 1 2 * 1 0  7 2 11 1 0 * 2 )  9 7! •7 - 1 2 9
1 0 5 1 3 4  2 2 - 1 3 1 1 * 0 6 J ; .7 0 7 4
:  m 1 4 9  2 2  * 9 4 6 4 3  3 I ' J  1 22
5 1 4 6  J 2 6 7 9 7 7  1 i J  2 7 *
- 1 7 * 4 7 2 - 1 1 3 * 1 2 4  2 2 2 3 )2
•19 6 7  ) 2 - 4 0* )  1 3 2 2  4 - 1 1 *
4 6 4 6  X /  5 1 9 0 i a i  2 2 2  3 1 6 *
4 2 1 9  2 2  - 4 4 6 4 1  2 1 2  - 7 3 4
- 1 5 * I 7 7  J 5 3 3 1  2 3 2 -6 110
2 5 2 5  1 1 2 2 ) 4 2 7 8  1 1 2 - 3 1 6 *
3 2 20 2 2 I 2 l « 7 1 4  1 3 2  - 4 6 3
- 10 * 1 7 2 0 9 2 66 2 1 2 - 1 1 4 *
7 1 •  2 2 2 1 21 21  2 1 2 -2 5 4
■ 9 * 1 0  7 7  2 - 7 * 1 6 1 2 - 1 2 1 *
6 2 6 7  1 2 1 10 1 112  2 1 2 0 2ft
2 5 J 2 4 4  1 ]  4 2 9 1 7  2 ) 2 1 3 9
7 6 1 7 7 6  4 2  5 1 2 ) 1 1 7  2 1 2 7 - 1 1 *
3 6 >0 2 1  4 - I * * ft 6 0 1  1 7 )
1 4 2 1 1 4  1 2  7 )6 1 3  2 0 i  ; 3 2 7
5 4 <2 2 2 * •  1 * «  2 0 1 1 7 7 0
5 1 4 5 0 5  I 2 9 21 7 )  2 3 1  4 1 6 0
3 0 2 2*2  I 2 10 5 4 4 6  2 0 1 3 • f t *
1 7 5 1 7 3  1 2 i t 1 6 * 9  ) 0 1 ft 11
7 3 5 9  I 2 11 1 C * 6 11 0 1  7 7 9
1 1 4 1 1 4  1 7  12 2 3 * 1 4  9 0 1 6 f t i
1 2 9 1 1 1  1 2 11 1 4 ) i  3 0 3  9 5 0
i f » * r . »  f l a g g e d  v l * h  a n  » a ! * f * 4  v * f « urrf'bt*rv»'l
S i g F
10
10
P a g e  2  o f  7
I I  K  I  F o b s  f c a l c  S i g F
1 9
10
10
) 10
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Values o f lQ*Fobs and lG *F ca lc  fo r  HC 020771 Page 3 o f  7
L  F o b s  F c a l c  S i g F
3  1 1 2 4 2 4 2
3  12 - I B * 12 7
3 - 1 3 1 3 * 1 6 9
3 - 1 2 4 2 4 9 3
3 - 1 1 9 B 9 8 2
3 - 1 0 2 1 6 2 0 9 2
3  - 9 1 6 * 12 7
3  -8 3 3 3 2 2
J  - 7 1 7 5 1 6 6 2
3 -8 1 9 4 I B B I
3  - 1 6 0 6 9 2
3  - * 3 6 3 7 2
3  - 3 1 4 8 1 5 3 I
3 - 2 7 7 7 5 2
3  - 1 9 7 9 9 1
3 0 12 1 1 1 4 1
3  1 7 8 7 4 1
3  2 5 2 4 2 2
3  3 6 1 6 9 2
3 4 6 5 6 4 2
3 5 8 9 8 5 2
3 6 4 1 4 6 2
3  7 1 4 * 1 6 6
3  S 6B 7 7 2
3 9 7 3 6 9 2
3  1 0 6 9 7 5 2
3  11 1 7 I B 3
3 1 2 4 f t 44 2
3 - 1 3 - 7 * B 8
3 - 1 2 7 4 7 8 3
6 3 - 1 1 1 1 3 1 0 8 2
6 3 * 1 0 - 1 4 * 5 7
6 3 - 9 7 2 6 7 3
6 3 -8 2 5 22 1
6 3 - 7 7 8 7 8 2
6 3 -6 7 3 7 1 2
6 3  - 5 i » 1 4 8
6 3 * 4 2 5 7 2 4 7 1
6 3  - 3 3 1 3 5 2
6 3 *2 3 6 3 1 2
6 3  -1 7 3 7 6 2
6 3 0 100 9 1 1
6 j  i 1 8 5 1 8 8 1
6 3 2 1 6 1 1 6 5 1
6 1 J 2 1 1 2 1 7 1
)  4 1 2 3 1 2 9 4
3 5 2 4 1 9
3 6 1 1 7 m 7
1 7 ' 1 4 * 12 i
3  8 1 0 7 l o a i
3  9 1 5 * 1 7 5
3 10 - l i * 0 9
)  : i 10 * )  3
3 - 1 1 1 1 * 11 1 2
3 - 1 2 5 a 5 f t
3 - U 2 7 2 1
3 - 1 0 9 1 6 5
3  - 9 4 1 40
3 -8 3f t 3 8
1 - 7 3 5 3f t
3  -ft 9 9 9 3
3  - 1 1 1 ’ 1 1 4
3 - 4 120 1 1 8
3  - 1 1 9 2 6
3 -2 
1  - 1
1 6 9
2 1 5
1 7 0
222
1 0 4 0 3 2
3 1 6* 11
i  i 1 9 2 5
3 3 3 1 3 2
)  4 1 1 * 1 9
3  3 1 5 4 1 3 1
) ft 1 7 3 1 7 f t
)  7 f t * 2
3 8 20 2 9
3 9 21 1 7
3  10 3 2 3 4
M 2 1 3 * 22 11
1 - 1 1 - 1 4 * 1 3
1 -1 0 7 * 10 1 4
1  - 9 1 4 * i a 19
1 - f t 7 3 7 0
1  - 7 8 4 6 3
1 - f t 2 4 21
)  - 3 2 1 * 2 )
2 1 - 4 n o 1 f t )
1 1 8 7 9 1
3 - 2  
1 -1
20
5 7
1 9
5 66 1 3 1 7 3 1
ft 3 1 4 6 3 1
1 2 1 9 8 1 9 f t
ft 1  3 4 6 4 1
0 )  4 222 2 2 5
8 1 J 1 5 * 1 71 1  A 22 22
6 )  7 5 5 3 48 3  ft 9 6 9 18 1 9 5 0 44
» 1 1 2 - 1 7 * 2
9 1 - 1 1 - 4 * 3 I )
9 M Q 5 0 3 1
9 1  - 9 2 7 12
9 1 - f t 1 ft 1 4
9 1  - 7 4 6 4 1
9 1 - f t 2 7 211
9 1  - 3 2 1 * 21
9
9
1 - 4  
1 - 3
1 1 9
1 1 4
l » 4
1 1 ®
9
9
1 -2  
1 I
f t )
100
* 4
1 0 4
9
9
1 0
1 1
- 1 f t *
4 *
1
U
9 1  2 5 1 ft)
H X  I F o b s F c a l c S i g F
* ' ■---------- ------------- -----------
9 3  3 1 4 * 1 4
9 5 5 5 1 2
9 3  5 ftO 3 6 2
9 3  6 - 1 7 * 6 7
9 3  7 2 4 2 5 2
o 3  B 5 * 7 10
9 3  9 1 9 21 3
10 3 - 1 1 - 1 2 * 2 10
10 3 - 1 0 3 5 2 6 3
10 3  - 9 6 5 6 4 2
j C 3  -8 6 5 5 9 3
10 3  - 7 3 1 3 0 3
10 1  -6 - I B * 3 6
10 1  - 5 7 0 7 0 3
10 3  - 4 7 4 6 3 3
10 3  - 3 66 6 3 3
10 1  -2 110 1 1 5 2
1 C 3 - 1 1 3 * 21 8
10 3  0 4 7 4 5 2
10 3  1 2 6 2 6 3
10 3 2 122 1 2 7 2
10 3  3 120 1 2 5 2
10 3  4 1 1 1 1 3 4 2
10 1  5 2 7 1 7 2
10 3  6 4 0 4 4 2
10 3  7 1 1 * 7 B
11 3 - 1 0 - 2 3 * 5
11 3  - 9 9 7 102
11 3 -8 I B * 1 3
11 3  - 7 - 1 5 * 1 9
11 9 * 3 0
1 1 3  - 5 5 0 4 9
1 1 3  - 4 202 1 9 7
11 3  - 3 2 ' J 2 8
11 1  -2 1 1 1 1 1
11 1  - 1 - 1 2 * 3
1 1 1  0 5 6 5 6
u 3  1 3 8 2 8
11 3  2 3 1 2 8
11 3  3 f t l 4 6
11 3  4 2 9 3)
11 3  5 3 3 3 1
11 3  6 1 5 * 1 5
12 1  - 9 - 1 1 * 12
12 3  -8 - 1 5 * 5
12 3  - 7 - 1 5 * 1
12 1 -6 3 6 3 8
12 3  - 5 7 2 68
12 1  - 4 6* 11
12 3  - 3 4 0 4 1
12 1  -2 0* 1 7
12 1  - 1 1 6 * 7
12 3  0 1 9 * 2 4
12 3  1 ’, 4 4 )
12 3  2 7 4 ft)
12 3  3 5 1 5 0
12 3  4 1 1 * 1 4
1 * 3  -6 9 2 9 9
1 3 1  - 5 f t * 21
1 3 3  - 4 * 9 5 4
1 1 3  - 1 - 1 9 * 3
1 1 1 -2 20* 2 6
1 3 3  - 1 - 1 2 * 2 7
1 ) 3  0 - f ‘ 12
n 1  I 4  i 4 5
i ) 1  2 3 2 34
0 4 0 6 2 6ft
0 4  1 1 4 1 1 4 9
0 4  2 4 5 3 7
0 4  1 2 1 4 2 1 4
0 4  4 7 3 8 3
0 4 5 4 5 6 4 5 f t
c 4 6 2 1 7 2 1 5
0 4  1 7 * 1 8
u 4 ft 1 6 4 5
0 4  9 1 4 4 1 4 2
0 4  1 C 5 1 5 6
3 4  1 1 9 * 1 7
0 4  1 2 6 0 6 4
3 4  1 3 - 3 * 11
1 4 - n 4 5 4 7
1 4 - 1 ? 8 5 8ft
1 4 - 1 1 5 9 68
1 4 - 5 0 5 5 5 5
1 4  - 9 6 1 6 1
1 4 -ft - 10 * 11
1 4 - 7 1 1 * 1 8
1 4  -6 1 4 7 1*0
I 4 - 5 101 9 8
I 4  - 4 ) 2 ft 3 2 4
1 4  - 3 2 4 1 2 4 )
1 4 - J 1 3 2 1 2 6
1 4 - 1 4 ) 1 44ft
1 4  C 1 0 9 l i f t
1 4 1 2 7 ) 2  7 9
1 4 2 9 5 9 0
1 4 3 1 5 5 1 6 0
1 4 4 ) « 4 3 8 8
1 4 5 221 2 1 9
I 4 < 1 1 * 9
1 4 7 8ft 6ft
1 4 6 9 2 9 7
1 4 9 l i f t Iftft
1 4 1 0 1 9 1 8
1 4 1 1 1011 I t l
ft ft 12 2 7 21
1 ft 1 ) 1 4 * 2 )
2 » - n 5 7 5 1
2 ft • 12 4 1 f t l
2 *•11 2 9 21
2 * -1 0 6 2 7 6
2 ft - 9 1 5 4 1 5 2
2 ft -II f t ) 5 »
2 *  - 7 1 6 11
I !  K  L  F o b *  F c a l c  S i g F
2 4  -6 1 B 1 1 7 3
2 4  - 5 4 2 4 1
2 4  - 4 7 9 7 2
2 4  - 3 1 8 8 3 8 7
2 4  - 2 2 6 5 2 6 7
2 4  - 1 3 5 2 3 5 6
2 4  0 2 7 1 2 9 6
2 <  1 8 5 9 5
2 4  2 7 2 8 1
2 4  3 3 6 3 0
2 4  4 1 1 3 1 1 8
Z 4  5 1 1 8 1 1 9
2 4  6 4 3 4 0 2
2 4  7 1 2 7 122 1
2 4  8 2 5 3 2 2
2 4  9 8 1 8 2 2
2 4  1 0 7 8 6 7 2
2 4  1 1 102 1 0 4 2
2 4  1 2 4 5 4 0 22 4  1 3 2 5 22 3
4 - 1 3 3 9 3 1 2
4 - 1 2 - 1 8 * 3 7
4 - 1 1 7 1 7 3 2
4 - 1 0 8 1 8 1 2
4  - 9 1 0 6 1 0 4 2
4  -8 B 2 8 7 2
4  - 7 86 7 1 2
4  -6 5 7 5 9 2
4  - 5 3 8 4 3 7 3
4  - 4 1 8 1 1 7 8
4  - 1 4 1 1 4 0 1
4  - 2 4 8 3 4 8 9
4  - 1 1 2 * 1 5
4  0 1 4 5 1 4 2
4  1 9 * 2 6
4  2 2 9 C 2 7 3
4  3 3 0 4 3 0 0
i  4 2 9 2 2 8 7
4  5 3 3 3 4
4  6 B 0 7 7
4  7 101 100
4  8 10 * 3
4  9 5 5 6 2
4  1 0 4 4 3 7
4  1 1 4 3 4 4
4  1 2 6* 1
4 - 1 3 1 3 3 1
4 - 1 2 - 10 * 1
4 - 1 1 9 2 9 8
4 - 1 0 1 6 1 1 6 5
*  - 9 2 5 6 I S O
a  -8 - 1 3 * 1 3
4  - 7 1 3 3 5
4  - f t 10 1 8 0
4  - 5 1 5 7 1 5 4
4  - 4 3 5 9 3 6 7
4  - 3 3 6 0 3 7 1
4  - 2 1 6 5 1 6 6
4  - 1 1 5 9 1 5 1
1  0 1 9 5 210
4  1 1 6 9 1 7 6
4  » - 1 1 * ft
ft 3 1 1 *
a  ft 1 3 9
5 )
9 8
1 ' -  
5 1  
102
ft 7 9 6 9 3
ft 8 4 6 4 9
ft 9 1 1 4 1 1 4
ft 10 10 ) 10 ft
ft 11 2 8 3 3
ft 12 3 2 3 1
f t - l l 1 3 * 1 5
4 - 1 2 4 3 4 )
4 - 1 1 8 ft 8 5
4 - 1 0 68 6 2
4  - 9 7 2 7 4
4  -8 3 2 2 7
4  - 7 8 5 9 2
4  -6 9 7 9 6
4  - 5 3 6 9 3 8 8
4  - 4 1 6 2 1 5 7
4  - 3 4 8 0 4 7 4
4  - 2 1 1 6 1 2 8
4  - 1 9 1 8 2
4  C 1 2 * U
4 1 2 3 f t 2 5 4
4 2 2 7 9 2 6 7
4  3 9 3 8 2
4  4 3 2 1 5
4 5 120 1 1 6
4  ft 3 2 1 ft
4  7 1 9 6 202
4  8 1 8 b 1 6 4
4  9 22 22
4  10 - f t * 9
ft 11 1 4 * 10
4 - 1 1 - 2 8 * 0
4 - 1 2 4 3 4 5
4 - 1 1 1 0 4 101
f t -1 0 22 * 20
ft - 9 4 8 6 5
4  -8 4 ) 3 9
4  - 7 4 2 4 5
4  - f t 2 1 3 2 0 6
4  - 5 1 2 6 1 2 5
4  - 4 <6 6 2
4  • ) 100 10 ft
4  -2 10 ) 1 0 9
4  - 1 1 5 8 1 5 5
4  0 3 5 3 5
4  1 1 9 0 1 8 5
4  2 1 7 5 1 7 f t
4  1 9 9 9 f t
H  K  L  F o b s  F c a L c  S i g F
6 4  4 2 6 20 2
6 4  5 1 1 2 1 1 2 2
6 4  6 1 2 * 1 ° 7
6 4  7 2 4 1 2
6 4  8 7 * ; 9
6 4  9 5 9 S f 2
6 4  1 0 5 7 5 j 2
6 4  1 1 5 4 5 1 3
7 4 - 1 3 2 2 * 3 2 5
7 4 - 1 2 4 9 5 0 3
7 * - 1 1 - 9 * 12 10
7 4 - 1 0 - 10 * 4 9
7 4  - 9 7 3 6 7 3
7 4  -8 1 1 5 1 1 7 2
7 4  - 7 8 4 8 2 3
7 4  -6 68 6 9 3
7 4  - 5 2 6 2 6 3
7 4  - 4 2 6 1 3 3
7 4  - 3 1 4 8 1 4 5 2
7 4  - 2 3 * 3 3 2
7 4  - I 20 21 3
7 4  0 - 2 2 * 22 4
7 4  1 7 9 86 2
7 4  2 2 7 3 0 2
7 4  3 5 5 5 0 2
7 4  4 2 4 3 0 2
7 4  5 1 0 3 1 0 6 2
7 4  6 2 6 20
7 4  7 3 9 3 6
7 4  8 - 2 * 7 1 4
7 4  9 2 5 2 3
7
8
4  1 0 9 * 12
4 - 1 2 - 1 4 * 9
a 4 - 1 1 32 3 1
8 4 -  1 C 7 * 4 1 4
8 4  - 9 1 2 * 3 3 11
8 4  -8 4 4 4 3
8 4  - 7 - 1 4 * 4
8 4  -6 20 * 8
8 4  - 5 6 0 5 6
8 4  - 4 8 9 9 2
B 4  - 3 8 4 7 4
8 *  -2 8 2 7 8
a *  - 1 1 4 * 2 7
8 *  0 88 9 0
B ft 1 7 2 68
B *  2 5 4 4 6
8 *  3 1 0 5 1 0 9
A 4 5 4 6 3
n 5 1 5 * 4
?• 86 B 8
h. 3 3 3 3r - 7 * 2
a - 1 5 * 1 4
9 ft - 1  j 3 1 2 9
9 4 - 1 0 2 5 * 22
9 4  - 9 8 2 7 6
9 4  -8 3 4 21
9 8 2 8 1
9 4  -6 3 7 3 6
9 - 1 1 * 7
9 3 9 3 3
9 4  - 3 2 4 2 8
9 1 5 6 1 5 4
9 7 4 7 3
9 4 3 3 3
9 4  1 5 4 5 2
9 4  2 4 * 4 12
9 4  3 1 9 1 200
9 4  4 1*8 1 4 6
9 4  5 8 2 8 5
9 4  6 5 6 5 1
9 4  7 4 1 4 1
9 2 5 1 6
10 4 - 1 1 3 5 3 5
10 4 - 1 0 7 3 7 6
10 1 5 * 0
10 4  -g 71 7 4
10 4  - 7 3 0 3 4
10 ^  a 6 100 101
10 4  > 5 7 8 8 1
10 4  - 4 *2 3 6
10 4  .3 2 2 1 2 1 B
10 4  - 2 1 6 * 22
10 4 1 * 7 1 4 6
10 7 * 7 10
10 4  1 2 1 22
10 4  2 8 3 8 0
10 4 ) 2 * 20
10 4  4 5 * 4
10 4  5 4 8 4 6
10 4 6 3 4 3 2
10 4  7 - 4 * 3 10
11u 4  - 9 1 8 * 2 7
1 1 2 7 2 4
11 1 1 * 2
11 - 2 5 * 5
11 4 7 5 1
11 7 3 7 3
11 4  - 3 3 0 3 3
11 4  *2 5 6 6 5
11 ft *1 2 9 2 6
11 22 3 0
1 1 4  1 3 1 3 7
1 1 4  2 7 6 7 6
1 1 4  3 7 1 7 4
1 1 4  4 3 1 * 7
11 4  5 1 4 * 21
11 4  ft 1 5 * 5
12 - 2 2 * I
7 2 4 - 7 20 * 4
n 4  -6 6 5 6 9
12 1 0 3 1 0 5
12 6 7 66
t * t l e c t  I n n *  w i t h  a n  a a t ' r l a V  w e r e  r n n t M e r e d  w f w i b a e r v w d .
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Values o f  10*Fobs arvi 10*F ca lc  f o r  HC 020771
H K L F o b s F c a l c
12 4 - 3 5 1 3 5
12 4 - 2 5 8 5 8
12 4 - 1 2 1 * 1 4
12 4 0 2 7 3 0
12 4 I 4 2 4 2
12 4 2 4 8 5 1
12 4 3 3 B 4 1
12 4 4 3 0 2 4
1 3 4 -6 - 1 4 * 1 3
1 3 4 - 3 2 * 10
1 3 4 • 4 - 2 2 * 6
1 3 4 - 3 - 1 4 * 1 3
1 3 I -2 4 1 A6
1 3 4 - 1 4 9 4 8
1 3 4 0 - 2 1 * 1 9
1 3 4 1 3 2 3 5
0 5 1 3 7 0 3 6 )
0 5 2 1 5 5 1
0 5 i 1 8 1 1 8 3
0 5 4 1 2 * 6
0 5 5 6 7 7 6
0 5 6 5 2 5 0
0 5 7 9 * 10
0 5 b 1 1 7 1 1 7
0 5 9 - 1 1 * 2
0 5 10 3 7 3 7
0 3 1 1 5 9 6 5
0 5 12 9 9 101
c 5 1 ) 3 * 3
1 5 - 1 3 6 1 66
1 5 - 12 3 8 3 6
1 5 - 11 20 22
1 5 - 10 C * 4
1 5 - 9 9 5 9 8
> 5 -8 122 1 2 6
* 5 - 7 8 3 8 7
1 5 -6 1 0 5 9 7
1 5 - 5 4 1 9 4 2 4
1 5 - 4 1 6 3 1 8 5
1 5 - 3 21 2 5
1 5 -2 1 1 1 1 0 5
1 5 - 1 2 6 2 2 3 8
1 5 0 2 4 5 2 4 7
1 5 1 3 8 4 4
1 3 2 1 1 3 9 7
1 5 3 1 4 8 1 4 6
I 5 4 3 ) 0 3 2  2
5 3 1 9 9 2 0 6
1 5 6 100 9 9
I 5 7 1 ) 1 1 3 6
• 5 A 3 4 4 4
1 5 9 1 3 1 1)8
1 5 10 6 0 6 2
1 3 11 9 1 9 2
1 5 1 2 9 * 2 9
5 1 3 1 1 * 3
2 5 - 1 3 6* 10
2 5 - 12 4 6 4 3
2 5 - 11 *1 4 2
2 5 - : o 3 6 3 4
I 3 - 9 1 2 9 1 3 2
2 3 *0 2 4 f t 2 4 1
2 5 - 7 5 2 3 8
2 3 - f i • I S * 9
2 3 - 3 6 2 6 4
2 3 - 4 4 ) 1 5
2 5 - 3 4 0 . 7
2 5 -2 4 1 7 4 2 .
2 5 -1 2 3 1 9
2 3 0 1 2 8 1 ) 3
2 3 1 1 2 5 1 2 )
2 5 2 5 7 66
2 5 1 1 6 9 1 6 7
1 5 4 10 ) 1 0 5
2 5 5 3 1 2 9
2 5 6 81 8 1
2 3 7 2 ) 4 2 2 9
2 5 8 1 6 ) 1 7 2
2 5 9 6* 10
2 3 10 1 0 6 1 1 4
2 3 11 )2 ) I
2 3 12 6 4 6 1
3 3 - 1 3 16 * 6
) 3 12 1 9 * 1 7
3 3 11 ) S 3 1
1 3 10 ) ) 3 2
3 3 - 9 1 9 ) 1 9 2
3 3 -8 9 8 9 8
3 5 - 7 1 7 * 1 8
3 3 -6 - 7 * 2
1 5 - 3 6 0 6 2
1 3 - 4 8 9 86
3 3 -  3 H O 1 6 2
3 3 2 •0 9 4
3 3 - 1 2 1 ) 2 1 6
I 3 0 7 3 8 )
3 3 1 66 ) 4
J 3 2 2 9 2 2 9 7
) 3 3 4 3 5 5
3 5 4 1 1 3 1 1 4
3 5 3 3 4 1 9
3 5 e 1 3 * 3
3 5 i W ) 1 6 5
1 3 0 66 6 1
3 3 9 6 3 6 0
3 3 10 4 ) 47
) 3 u 6 0 6 4
3 3 12 • 1 6 * 2
4 3 1 ) 2 1 * 1 5
4 3 12 2 6 2 9
t S ■11 )2 10
4 3 ■10 9 0 9 8
4 3 - 9 120 1 2 7
4 3 -0 0* )
Page 4 o f
H K  ■- F o b s F c a l c S l » F H K  L F o b s F c a l c S l g F H K  L F o b s F c a l c
5  - 7 8 4 8 0 2 9 5 - 1 0 4 7 4 8 3 2 6 - 4 4 8 5 1
3  -6 7 1 7 3 2 9 5  - 9 8 3 88 3 2 6 - 3 1 5 1 8
5  - 5 7 1 7 0 2 9 5  -8 3 2 3 9 2 6 - 2 1 6 7 1 6 4
3  - 4 2 9 2 6 2 9 5  - 7 1 1 3 1 0 6 2 2 6 - 1 3 2 9 3 3 7
5  3 1 9 9 2 1 3 1 9 5  -6 9 * 0 10 2 6 0 2 0 6 202
5  -2 2 1 5 2 1 3 1 9 5  - 5 9 3 9 1 2 2 6 1 8 9 8 7
5  - 1 4 8 5 5 9 5  - 4 1 4 5 1 4 2 2 2 6 2 1 1 * 120
3  0 9 2 8 7 1 9 5  - 3 4 6 4 9 3 2 6 3 1 4 3 1 3 5
3  1 - 8 * 7 7 9 5  -2 1 9 7 202 2 2 6 4 1 3 * 1
5  2 3 4 4 1 1 9 5  - 1 - 1 9 * 5 6 2 6 5 1 3 5 1 2 3
5  3 2 3 6 2 3 7 1 9 3  0 100 106 2 2 6 6 3 * 1 8
5  4 5 1 4 2 2 9 5  1 1 2 * 12 4 2 6 7 6 2 6 7
3  5 1 7 0 1 6 7 1 9 5  2 - 20 * 5 6 2 6 8 2 3 2 4
5  6 3 2 3 0 2 9 5  3 6 ) 6 2 2 2 6 9 - 5 * 5
5  7 8 9 9 0 r 5  4 - 8* 7 10 2 6 10 3 3 3 5
5  8 9 9 9 4 2 9 5  5 9 5 9 7 2 2 6 1 1 3 3 3 0
5  9 7 8 8 5 2 9 5  6 2 3 3 1 3 2 6 12 8 * 10
5  1 0 - 10 * 3 9 5  7 - 6* 1 8 12 3 6 - 1 3 2 8 2 9
5  1 1 6* 7 9 9 5  8 22 1 5 3 3 6 -1 2 3 8 4 3
3  1 2 2 6 22 3 10 3 - 1 0 2 2 * 21 3 6 -1 1 1 4 * 3
5 - 1 3 - 2 3 * 7 7 10 5  - 9 4 6 4 3 3 3 6 -10 3 5 3 6
5 - 1 2 - 7 * 1 5 10 5  -8 1 9 * 2 5 5 3 6 - 9 1 3 5 1 3 5
3 - 1 1 5 5 5 5 3 10 5  - 7 2 1 * 20 5 3 6 -8 1 3 0 1 2 5
5 - 1 0 9 3 9 3 10 5  -6 1 3 * 1 8 10 3 6 - 7 1 0 7 1 0 9
5  - 9 - 1 9 * 12 6 10 5  - 5 1 8 * 1 9 3 6 -6 1 1 4 1 1 1
5  -8 1 3 ) 1 2 5 2 10 5  - 4 5 6 6 1 3 3 6 - 5 3 2 2 5
3  - 7 1 2 4 122 2 10 3  - 3 1 5 8 1 3 3 2 3 6 - 4 * 7 4 5
5  - 6 4 2 5 4 2 10 5  -2 10 * 1 7 10 3 6 - 3 8* 2
3  - 5 3 7 1 3 6 6 1 10 5  - 1 3 9 6 3 3 3 6 -2 5 5 6 3
5  - 4 1 1 5 120 2 10 5  0 SB 9 2 2 3 6 - 1 4 1 3 9
5  - 3 8 0 7 6 2 10 5  1 5 9 6 1 3 3 6 0 7 1 8 0
5  -2 86 9 3 2 10 3  2 3 0 4 4 2 3 6 1 1 8 0 1 8 8
5  - 1 ’ 3 6 2 2 4 1 10 5  3 6 4 7 1 2 3 6 2 5 8 5 4
3  0 1 *■' 1 5 4 ) 10 5  4 2 7 3 4 2 3 6 3 2 4 5 2 3 7
5  1 ; ■ 1 2 6 1 10 3  5 1 2 * 8 7 3 6 4 - 7 * 1
5  2 9 7 2 10 5  6 3 0 3 6 2 3 6 3 9 1 9 2
3  3 6 4 5 7 2 11 5  - 9 - 2 4 * 1 3 7 3 6 6 1 2 * 9
5  4 2 3 2 7 2 11 3  -8 3 5 4 6 3 3 6 7 1 6 4 1 6 5
3  5 - 4 * 1 7 11 5  - 7 - 1 2 * 1 5 9 3 6 a 6 1 5 7
5  6 6 4 6 5 2 11 5  - 6 4 * 4 1 6 3 6 9 1 5 * 21
5  7 4 0 4 6 2 11 5  - 5 9 6 102 3 3 6  10 4 1 *1
3  8 8* 4 11 3  - 4 6 4 6 5 3 3 6 11 5 * 5 1
5  9 3 5 3 1 2 11 3  - 3 3 2 5 5 3 3 6 12 2 8 2 6
5  1 0 20 20 3 11 3  - 2 1 4 * 10 4 6 -1 2 1 3 * 1 3
5  U 54 4 7 3 11 3  - 1 1 1 * 1 6 9 4 6 -1 1 4 3 4 4
5 - 1 2 - 1 4 * 10 9 11 3  0 7 * 2 7 12 4 6 -10 2 4 22
5 - 1 1 4 7 4 9 3 11 3  1 6 9 7 5 3 4 6  - 9 4 6 4 2
3 - 1 0 4 2 4 3 2 11 3  2 b? 8 ) 2 4 6 -8 1 1 * 10
5  - 9 - 7 * 2 11 11 5  3 5 9 3 8 . 3 4 6 - 7 6 3 7 0
5  -8 1 C * 22 10 11 3  4 4 3 4 7 4 6 -6 - 5 * 8
5  - 7 6 3 6 5 3 11 5  5 6 9 5 8 2 4 6 - 5 201 1 9 7
6 3  -6 2 4 2 2 ) 3 2 12 3  - 7 1 3 * 12 12 4 6 - 4 1 2 7 1 2 6
6 5  - 5 2 1 ) 2 0 7 2 12 5  - 6 - 3 * IS 10 4 6 - 3 1 * 7 1 5 *
6 5  - 4 2)0 2 2 8 2 12 3  - 3 3 7 3 8 ) 4 6 - 2 5 * 4
6 5  - 3 1 7 * 10 3 12 5  - 4 10 * 1 12 4 6 - 1 7 3 7 8
6 3  -2 1 4 4 1 4 3 1 12 3  - 3 - 6* 1 4 6 0 1 4 9 1 5 0
6 3  - 1 2 5 2 3 2 12 3  -2 3 7 3 4 ) 4 6 1 1 4 5 1*6
6 5  0 8 3 88 2 12 5  - 1 1 7 * 20 4 6 2 6 1 7 3
6 5  1 1 4 0 1)6 1 12 5  0 7 b 7 7 3 4 6 3 7 8 7 4
6 3  2 5 0 4 9 2 12 5  1 3 ) 3 4 3 4 6 4 6 4 6 3
6 5  3 5 2 4 9 2 12 3  2 7 5 7 4 ) 4 6 5 1 5 1 1 5 0
6 3  4 4 ! 4 8 3 12 3  3 10 * 8 10 4 6 6 7 4 7 9
6 3  3 4 7 4 3 2 1 ) 3  - 4 1 7 * 21 6 4 6 7 3 9 3 2
6 5  6 36 2 9 2 1 ) 3  - 3 - 1 7 * 6 8 4 6 8 5 4 5 9
6 3  7 8 7 9 3 2 1 ) 3  - 2 2 6 1 6 4 4 6 9 2 3 2 7
6 5  8 5 ) 3 ) 2 1 ) 3  - 1 - 2 * 6 12 4 6 10 22 1 9
6 3  9 2 7 2 4 2 0 6 0 1 7  7 3 7 5 1 4 6 11 2 3 21
6 3  10 • 1 * 8 C 6 1 10 1 9 7 1 3 6 -1 2 - 3 * 1 7
7 3 - 1 2 7 * 3 2 1 5 0 6 2 1 8 3 ) 1 5 6 -1 1 3 7 3 6
7 5 - 1 1 1 5 * 6 9 0 6 3 3 7 3 8 2 5 6 -10 - 1 3 * 4
7 5 - 1 0 - * • I * 1 3 0 6 4 3 3 2 9 3 3 6 - 9 - 1 8 * 6
7 3  - 9 9 * 5 7 0 6 3 1 4 9 1 5 6 1 3 6 -8 2 1 * 2 8
7 3  -8 - 7 * 2 3 11 0 6 6 7 8 7 0 3 3 6 - 7 7 4 7 0
7 3  - 7 120 1 1 4 2 0 6 7 1 6 3 1 7 0 4 5 6 -6 1 0 3 1 0 6
7 5  - 6 ) J 2 8 3 0 6 8 1 5 1 1 5 3 4 3 6 - 5 4 9 4 6
7 3  - 3 1 3 2 1 3 4 2 0 6 9 6 4 7 2 2 5 6 - 4 1 1 6 1 0 9
7 3  ‘ 4 9 1 9 4 2 0 6 10 1 J * 20 7 3 6 - 3 6 * 12
7 5  - 3 8 0 8 5 2 0 6 11 1 3 * 20 7 5 6 -2 1 0 7 1 0 3
7 5  -2 4 1 3 3 2 0 6 12 6 4 6 9 2 3 6 - 1 1 9 0 1 8 9
7 3  - 1 4 0 4 2 2 1 6 - 1 ) 7 6 8 3 2 5 6 0 5 4 5 0
7 3  0 1 6 6 1 6 5 2 1 6 -1 2 21 2 7 3 5 6 1 2 8 2 4
7 3  1 1 1 * I ) 7 1 6 -1 1 2 9 2 7 2 3 6 2 8 2 8 1
7 3  2 2 7 10 2 I 6 -10 - 1 2 * 3 9 5 6 3 2 3 1 7
7 3  3 7 3 7 7 2 1 6 - 9 1 2 8 1)0 2 5 6 4 - 1 3 * 3
7 3  4 1 7 * 1 8 7 1 6 -8 4 0 4 2 2 3 6 5 222 2 1 2
7 5 5 1 7 7 1 8 4 2 1 6 - 7 2 4 2 2 4 ) 1 3 6 6 7 2 6 7
7 3  6 1 0 5 1 0 8 2 1 6 -6 - 1 8 * 1 6 6 5 6 7 66 6 2
7 3  7 4 ) 3 9 2 6 - 5 1 2 8 1 ) 1 1 3 6 8 3 7 4 2
7 3  6 6 ) 6 5 2 i 6 - 4 2 4 2 9 2 3 6 9 3 8 4 1
7 3  9 2 6 21 2 1 6 - 3 1 1 6 1 1 3 1 5 6 10 1 2 * 6
7 3  1 0 6 0 3 4 2 I 6 -2 1 3 7 1 3 2 1 6 6 -1 2 I I * 9
0 3 - 1 2 9 * 5 1 4 1 6 - 1 7 2 6 1 1 6 6 -1 1 5 6 3 2
8 5 - 1 1 - 3 * 12 1 ) 1 6 0 3 6 3 6 1 6 6 -10 1 2 * 10
8 5 - 1 0 3 7 2 6 ) 1 6 1 3 1 3 8 2 6 6 - 9 3 8 3 3
B 3  - 9 ) ) 11 ) I 6 2 1 1 8 1 1 7 1 6 6 -8 3 7 3 8
8 3  -8 1 6 9 1 6 7 2 1 6 ) 2 3 9 2 3 9 1 6 6 - 7 3 3 3 7
8 3  - 7 7 7 8 0 ) 1 6 4 7 4 6 4 2 6 6 -6 1 0 3 102
0 3  -6 1)2 1)8 2 1 6 3 5 1 3 3 2 6 6 - 3 2 6 1 2 6 2
0 3  - 3 1 6 * 4 8 1 4  6 6 9 6 9 2 6 6 - 4 1 3 * 22
8 3  - 4 3 9 4 7 2 ) 6 7 ) ) )6 2 6 6 - 3 8 4 8 9
8 3  - ) 1 8 * 2 9 4 1 6 8 3 6 3 7 2 6 6 - I 4 3 4 3
8 3  - 2 1 4 8 1 4 1 2 1 6 9 1 2 4 1 2 3 2 6 6 - 1 9 * 4
8 3  - 1 1 4 6 1 5 1 2 1 (  10 3 7 3 9 2 6 6 0 6 7 66
8 3  0 1 1 * 16 3 1 « 11 7 0 6 9 2 6 6 1 3 0 1 3 1 2
0 5  I 86 89 2 1 « 12 4 4 4 0 2 6 6 2 2 7 2 7
8 3  I - 9 * 2 ) 9 2 6 - 1 ) 1 2 * 1 ) 3 6 6 3 3 6 4 0
0 3  3 3 7 57 2 2 6 -1 2 3 0 3 0 2 6 6 4 22 2 6
a 5  4 5 6 6 1 2 2 6 -1 1 28 )1 2 6 6 3 1 6 6 1 7 6
a 3  3 3 4 5 8 2 2 6 -10 6* 2 6 11 6 6 6 9 3 100
8 5  « - 7 * 2 H 2 6 - 9 9 0 9 3 2 6 6 7 7 6 8 1
8 3  7 4 5 4 5 ) 2 6 - f t 1 0 ) 1 0 9 2 6 6 B 9 * 0
8 3  8 - 3 * 10 12 2 6 - 7 2 9 8 3 0 1 1 6 6 9 3 3 3 8
8 5  9 - 2 3 * 6 6 2 6 -6 102 100 2 6 6 10 3 0 2 7
9 3 - 1 1 - 20* 3 7 2 4  - 3 9 * 6 7 7 6 -1 2 2 6 * 3 1
t © l » h  » n  a s t e r i s k  v e r e  c o n s i d e r e d  u n o b s e r v e d .
Values o f  10*Foh* and 10*Fcalc fo r  KC 020771 Page 5 o f  7
( • f l e e t l ' m *  f l a g g e d  v l t h  » n  e r t e r l r k  w e r e  r o n r l d e r e d  u n o b i e i v e d
H K L F o b s F c a l c S l g F H K  L F o b s F c a l c 5 1 * 7 H K  L F o b s F c a l c S l g F H K  L F o b s F c a l c
7 6- 11 3 8 3 8 3 1 7  - 7 1 5 6 1 5 7 2 6 7 - 1 1 1 9 * 22 5 0 8 10 3 5 3 5
7 6- 10 1 4 * 1 5 10 1 7 -6 3 1 9 3 2 0 1 6 7 - 1 0 3 8 3 8 2 0 8 11 9 * 8
7 6 - 9 4 4 4 6 3 1 7 - 5 3 2 3 2 2 6 7  - 9 8* 6 1 1 1 8 -1 1 2 6 2 8
7 6 -8 7 7 8 4 3 1 7 - 4 7 1 7 3 2 6 7  -8 1 6 * 1 9 8 1 8 -10 9 * 5
7 6 -1 3 0 7 3 0 8 2 1 7  - 3 1 8 20 3 6 7  - 7 6 5 72 2 1 8 - 9 7 1 6 7
7 6 -6 7 0 8 3 3 1 7 - 2 9 7 9 0 1 6 7  -6 2 0 6 2 1 7 2 1 8 -8 7 3 7 7
7 6 - 5 1 8 5 1 8 7 2 1 7  - 1 2 1 3 2 0 6 1 6 7  - 5 2 G 20 3 1 8 - 7 5 0 5 1
7 6 - 4 7 3 7 7 3 1 7  0 2 6 1 2 6 1 1 6 7  - 4 1 4 0 1 4 7 2 1 8 -6 1 4 * 1 4
7 6 - 3 1 1 6 1 1 5 2 1 7  1 1 2 1 1 1 7 1 6 7  - 3 6 5 6 4 7. 1 8 - 5 - 1 2 * 21
7 6 -2 9 0 9 1 2 1 7  2 2 7 3 2 6 7  - 2 3 4 3 8 2 1 8 - 4 6 5 66
7 6 - 1 1 5 * 5 6 1 7  3 2 6 9 2 6 4 1 6 7  - 1 6 5 7 1 2 1 8 - 3 1 5 6 1 4 5
7 6 0 8 1 8 3 2 1 7  4 5 4 5 2 6 7  0 8 4 8 4 2 1 8 -2 1 1 * 3
7 6 1 - 1 4 * 7 6 1 7  5 1 9 3 1 9 0 1 6 7  1 1 1 2 1 1 4 2 1 8 - 1 I B 1 5
7 6 2 6 0 4 4 A 1 7  6 7 8 7 2 6 7  2 4 0 3 7 2 1 8 C 9 * 10
7 6 3 6C 6 2 2 1 7  7 1 7 5 1 7 3 6 7  3 110 1 0 5 2 1 8 1 3 5 3 6
7 6 4 - 1 4 * 5 7 1 7  B 22 2 3 3 6 7  4 - 1 4 * 3 7 1 8 2 1 2 8 1 2 7
7 6 5 - 2 0 * 11 6 1 7  9 6 4 6 2 6 7  5 9 * 12 5 1 8 3 2 7 22
7 6 6 ta 5 2 2 1  7  1 0 0 * 8 1 7 6 7  6 - 2 * 1 1 4 1 B  4 1 9 7 1 8 8
7 6 7 86 9 1 2 1 7  1 1 3 9 4 1 2 6 7  7 - 1 7 * 5 7 1 8 5 3 7 5 3
7 6 8 - 2 3 * 10 6 1 7  1 2 - 2 6 * 1 6 7  8 1 1 9 1 1 2 2 1 8 6 4 0 4 4
7 6 9 2 3 1 7 3 2  7 - 1 2 7 * 8 6 7  9 - 22 * 1 6 1 8 7 1 7 1 1 7 08 6 -1 1 20 * 2 3 6 2  7 - 1 1 2 6 22 2 7 7 - 1 1 - 22 * 4 7 1 8 8 - 1 4 " 6
8 6- 10 1 6 * 9 10 7. 7 - 1 0 2 3 2 4 3 7 7 - 1 0 3 7 3 3 3 1 8 9 1 4  * 9
8 6 - 9 7 4 7 6 3 2  7 - 9 8 0 86 7 7  - 9 3 5 3 8 3 1 8 10 7 3 9 1
8 6 -8 1 6 * 1 3 9 2 7 - 8 1 0 8 1 1 9 2 7 7  -8 - 1 8 * 1 9 8 1 8 11 7 * 3
8 6 - 7 3 a 3 4 3 2  7 - 7 7 4 7 6 2 7 7  - 7 8 * 3 3 12 2 8 -1 1 3 2 3 6
S 6 -6 - 1 6 - 3 4 2 7 - 6 1 3 3 2 2 7 7  -6 3 1 3 0 3 2 8 -10 20 12
8 6 - 5 4 7 s : 2 2 7 - 5 1 2 9 1 3 0 2 7 7  - 5 4 2 5 3 7. 2 8 - 9 2 4 21e 6 - 4 - 1 2 * 2 8 2  7 - 4 - 1 9 * 6 5 7 7  - 4 3 7 3 3 2 2 8 -8 1 2 * 1 7
8 6 - 3 1 6 5 1 7 4 2 2 7 - 3 1 5 8 1 5 7 1 7 7  - 3 3 5 3 5 2 2 8 - 7 22 2 5
B 6 -2 1 1 9 1 2 5 2 2 7 - 2 6 0 5 3 2 7 7  - 2 1 0 3 102 2 2 8 -6 9 3 9 3
8 6 - 1 2 6 8 2 7 6 2 2 7 - 1 1 8 1 8 2 7 7  - 1 1 6 3 1 6 7 2 2 8 - 5 4 3 4 4
8 6 0 8 5 8 2 2 2 7  0 5 7 5 5 2 7 7  0 3 0 3 3 1 8 2 2 8 - 4 1 5 * 1 5a 6 1 86 8 4 2 2  7  1 2 9 2 9 7 7  1 4 2 4 1 2 2 8 - 3 5 2 6 3
8 5 2 7 3 7 3 2 2 7  2 5 5 5 2 2 7 7  2 1 4 * 3 3 4 2 8 -2 6* 4a 6 3 9 9 10 1 2 2  7  3 1 3 5 1 2 8 1 7 7  3 7 * 1 9 2 8 - 1 1 9 9 1 9 6a 6 4 3 0 3 6 2 2 7  4 5 7 5 6 2 7 7  4 4 2 4 4 2 8 0 9 8 9 5
3 6 5 1 0 6 1 0 5 2 2  7  5 3 9 3 9 2 7 7  3 22 1 4 3 2 8 1 1 7 7 1 6 8
8 6 6 7 5 7 a 2 2 7  6 1 9 4 1 8 4 2 7 7  6 100 100 2 8 2 10 * 8
8 6 7 1 2 * 3 7 2  7  7 8 0 7 9 2 7 7  7 0* 6 17 8 3 1 4 * 8
8 6 8 2 8 2 5 2 2 7  0 4 6 4 6 2 7 7  8 3 2 3 0 2 2 8 4 6 5 6 0
9 6 - 10 1 2 * 7 127 2 7  9 7 2 6 7 2 8 7 - 1 0 - 1 8 * 7 8 2 8 5 1 4 1 1 4 19 6 - 9 - 8 * 11 2 7  1 0 1 8 * 1 4 3 8 7  - 9 9 * 6 12 2 B  6 12 2 1 1 89 6 -8 1 5 * I B 10 2 7  1 1 1 3 * 3 7 8 7  - S 1 3 0 1 4 0 2 8 7 3 0 3 6
9 6 - 7 8 0 9 0 3 3  7 - 1 7 0* 4 1 9 8 7  - 7 1 0 6 1 1 3 2 2 8 8 2 7 2 7
9 6 -6 3 3 5 1 2 3  7 - 1 1 1 3 * 20 8 7 -6 5 1 5 5 2 2 8 9 1 3 * 21
9 6 - 5 5 0 5 2 2 3  7 - 1 0 6 * 10 11 8 7 - 5 1 2 4 1 2 7 2 2 8 10 1 8 * 1 9
9 6 - 4 3 9 3 9 2 3  7 - 9 6* 5 11 8 7 - 4 4 7 4 8 2 2 8 U - 1 7 * 1 3
9 6 - 3 1 4 6 1 5 0 2 J  7  -8 22 22 3 0 7  - 3 4 * 12 8 3 8 -1 1 20* 22
9 6 -2 1 1 6 1 2 4 2 1 7 - 7 5 3 4 7 2 8 7  - 2 8 0 9 1 2 3 8 -10 66 6 7
9 6 - 1 - 1 6 * 6 4 J  7  -6 20 2 5 ) 8 7 - 1 8 3 86 2 3 8 - 9 4 1 4 2
9 6 4 7 5 4 2 J  7  - 5 8 9 9 3 2 8 7  0 77 7 0 2 3 8 -8 4 8 4 8
9 6 1 5 6 5 7 3 3 7 - 4 22 2 7 2 8 J  1 5 8 5 6 2 3 8 - 7 4 1 4 0
9 6 2 3 3 12 2 1  7  - 1 1 6 0 1 5 9 1 8 7  2 10 * 6 3 8 -6 1 7 * 20
9 6 3 1 3 * 1 6 7 1  7  - 2 UR 1 1 7 I 8 7 3 3 4 3 8 3 8 - 3 1 2 5 1 2 4
9 6 4 - 1 0 * 3 9 3  7  -1 44 4 9 2 8 7 4 - I B * 3 3 8 - 4 1 0 9 1 1 1
9 6 3 44 44 2 3  7  0 200 2 0 3 1 8 7  3 4 8 5 0 2 3 8 - 3 66 7 3
9 6 3 9 3 3 2 3  7  1 3 7 3 9 2 8 7  6 1 1 * 2 3 » - 2 1 5 1 1 5 8
9 6 7 - 5 * 3 11 J  7  2 88 8 2 2 8 7 7 1 4 * 12 4 3 8 - 1 3 3 3 4
1 C 6 - 1 2 * 1 7 10 1  7  3 100 9 8 2 9 7 - 9 8 9 9 3 3 3 8 0 1 3 * 3
10 6 4 2 4 3 1 3  7  4 12 1 1 1 8 2 9 7  -8 3 1 2 8 3 3 8 1 1 9 3 188
10 - 7 3 2 4 8 2 1  7 3 4 9 3 1 2 9 7  - 7 1 2 3 1 2 4 3 3 8 2 1 4 * 1 7
1C -6 1 4 * 20 10 3 7  6 6* 6 9 7 -6 2 3 21 4 3 8 3 1 6 8 162
10 - 5 2 3 2 8 4 3  7  7 1 8 6 1 8 5 2 9 7 - 5 3 8 3 * 2 3 8 4 3 4 12
10 7 2 6 7 s 1  7 A 6 0 5 8 2 9 7  -4 - 10 * 1 5 3 8 5 7 0 6 5
10 - 3 1 0 * 6 6 3  1 9 5 1 4 6 2 9 7 - 1 4 3 4 7 3 3 8 6 - 3 * 1
10 -2 2 4 22 1 1  7 1 C 20 I B 3 9 7  - 2 4 5 4 3 2 ) a 7 2 4 2 3
10 - 1 4 1 4 2 2 1  7 1 1 3 3 22 2 9 7 - 1 - 10 * 1 7 3 8 8 9 * 6
i c 5 3 3 1 2 4  7 - 1 7 - 1 2 * 4 9 7  0 3 9 3 9 3 3 B  9 7  7 7 9
10 1 1 3 * 2 3 6 4  7 - U - 1 3 * 8 9 9 7  1 22 2 3 3 3 8 I f - 2 1 * 3
10 2 1 9 * 1 4 J 4  7 - 1 0 3 1 2*. 3 9 7 2 1 1 * 9 4 4 a-r. 1 8 * 2 3
10 3 3 6 5 0 2 4  7 - 9 - 8* 1 6 11 9 7 ) 3 6 3 6 4 8 -10 2 4 1 .*
10 4 1 1 * 22 5 4  7 -8 9 2 9 3 2 9 7  4 6 2 6 7 2 4 8 - 9 3 9 6 4
5 -  7 * 7 12 4  7 - 7 3 1 11 2 9 7 3 0* 4 1 8 4 8 -8 5 1 5 1io 4 8 4 2 2 4  7 - 6 1 1 * 6 3 9 7  6 3 8 3 1 2 4 a -7 - 1 9 * 2u - S 2 2 * 20 J 4  1 - 5 9 3 101 2 10 7 -8 5 1 3 7 3 4 8 -6 2 7 22
: i - 7 4 3 4 5 3 4  7 - 4 3 3 3 9 2 10 7  - 7 2 6 3 1 4 4 8 - 5 - 1 1 * 10
U - A -  6* 0 12 4  7  - 1 - 8 * 10 5 10 7 -6 1 6 * 8 3 4 8 - 4 1 7 7 1 9 0
11 - 3 - 3 * 8 12 4  J  - 2 9 6 1 0 4 2 10 7 - 3 7 * 1 12 4 8 - 3 7 8 7 7
u • 4 - 2 0 * 6 6 4  7 - 1 1 0 9 1 0 5 t 10 7  - 4 3 3 3 0 2 4 8 -2 9 7 9 9
i i - 3 22 1 6 4 4  7 0 8 7 9 0 2 10 7  - 1 1 6 * 2 5 8 / 8 - 1 22 2 3
i i - 7 1 9 * 20 t 4  7 1 1 1 * 9 4 10 7  - 2 - 2 * 3 1 4 4 8 0 US HI
i t 26 22 1 4  7 2 7 7 8 1 2 10 7 - 1 20 IB 3 1 a i 3 2 3 3
i i - 1 9 * 4 7 4 7 1 6 2 6 2 2 10 7  0 - I  7 * 9 7 4 8 2 7 6 7 8
u 1 68 7 5 1 4 7 4 2 7 3 0 2 10 7  1 4 5 4 4 2 4 8 3 3 8 4 0
11 2 6 2 6 4 ) 4 7 3 1 3 6 1 3 1 10 7 2 6* 3 1 1 6 4 S O 4 2
11 3 4  3 4 3 2 4  7  6 4 ) 4 1 2 10 > ) 3 * 2 1 3 4 8 3 1 0 S 9 8
11 4 - 3 * 9 1 6 4  7 7 7 2 6 9 2 10 7 4 - 9 “ 1 11 4 8 6 IS 2 6
12 - A - 2 3 * 3 7 4 7 8 1 3 * 8 7 10 7  3 6 7 66 2 4 8 7 1 1 3 110
12 - 3 4 9 4 7 ] 4  7 9 3 1 10 2 11 7 - 7 - 10 * 1 8 1 1 4 8 8 6 7 6 7
12 - 4 1 7 * 1 8 6 4  7 1 0 21 21 ) 11 7 -6 2 1 * 2 6 5 4 8 9 3 8 3 1
12 -1 4 * 7 1 3 1 8 * 1 3 a 11 7 - 3 - 1 1 * 11 4 8 10 6 1 3 6
12 - 7 7 2 * 1 6 4 3  7 * 1 1 - 1 2 * 1 6 11 7 - 4 1 7 * 2 3 *8 3 8 -1 1 3 8 3 1
12 1 2 * 2 ) 10 5  7 - 1 0 1 2 * 1 3 9 11 7 * 3 - 20* 11 7 3 8 -10 1 9 * 1 6
12 2 2 * 2 4 4 3  7 - 9 1 3 * 4 8 n 1 -2 1 2 * 6 9 5 8 - 9 2 4 1 4
12 I 26 2 7 1 3  7 - B 22 1 9 ) t i 7  - 1 22 2 4 4 5 8 -8 5 © 5 7
12 7 - 1 9 * 8 8 5  7 - 7 1 9 * 20 ) u 7  0 4 7 4 6 2 3 8 - 7 1 4 * 3
0 1 *  7 * 2 7 5  7 -6 3 0 21 2 u 7  1 1 6 * 1 4 7 3 8 -6 12 4 2
0 2 7 J 7 9 2 5  7 - 3 1 7 1 1 1 9 2 U 7 2 2 9 2 9 3 5 a  - 3 8 9 9 9
0 1 1 1 9 1 1 4 2 3  7 - 4 1 4 1 1 4 9 2 u 7  3 6 3 62 3 3 •  - 4 4 1 3 2
0 4 1 1 0 1 0 7 i 5 7 -3 12 1 1 2 4 2 12 7  - 4 1 9 * 4 8 3 8 - 3 1 0 7 1 1 2
0 3 1 * 20 12 5  7  - 2 1 1 4 1 1 6 2 12 7  - 1 20 * 20 3 3 1  *2 3 1 4 4
0 A 1 ) 7 1 4 1 2 3  7 * 1 - 2 1 * 4 5 12 7  - 2 - 1 2 * 9 10 3 8 - 1 1 7 * I S5 7 88 7 1 ? 3  7 0 1 1 4 1 1 ) 2 12 7  - 1 2 8 2 4 3 3 8 0 1 4 2 1 5 1
0 100 1 0 4 1 3 7 1 1 4 0 1 ) 7 2 0 •  0 1 8 5 1 1 1 1 3 8 1 1 3 * 1 8
0 9 2 9 3 2 2 3 7 2 8 2 7 7 2 0 8 1 2 2  7 221 1 3 8 2 2 4 1 2 4 8
0 10 2 4 * 2 7 4 3 7  1 7 9 7 0 2 0 8 2 100 100 2 3 8 3 2 5 2 6
0 I t 8 * ]1 9 3  7  4 3 6 5 1 2 0 8 ) 7 3 7 9 2 3 •  4 1 3 1 8
0 12 7 2 7 « J 3 7 3 3 0 )2 2 0 8 4 1 2 6 1 3 2 * 3 8 3 6 4 6 4
1 3 6 J 7 2 5  7  6 5 0 3 1 ) 0 8 3 2 4 2 2 4 0 1 3 8 6 3 0 3 0
1 ■ i t 1 2 * It 7 3  7 7 1 0 8 1 0 8 2 w •  6 1 9 1 1 9 9 1 3 8 7 3 7 3 2
1 2 9 2 8 2 3 7 8 * 4 * 1 4 1 ) 0 I  7 6 t 3 3 2 3 8 1 4 2 1 7
1 - 9 2 7 21 ) 3  7  9 21 20 1 0 8 e I S * 10 3 3 •  9 2 3 2 5
I -» 1 1 7 1 1 9 2 5  1 10 - 10 * 9 10 0 8 9 1 2 * 9 6 6 8 -1 1 1 1 * a
2
9
3
a22
3
7
8 
2 2 
7
3
5  2 2 2 2 *» 
2 2
74 21©
2
3
3
8
3  
2 
2
6 
2 
9 1 
2 1
7
4 2 2 2 
2 
2 
4  
3
8 
3 
2 
2 2 
2 
3 2 2 2 2 2 
6 1 
6 2 2 212
3 
9 2 
7
4  
3 
3 2 
6 25 2 2 2 2 2 2 2 2 
3 2 
3 2 2 2 
3
3
4 
3 2 
7 2 2 
3 2 2
3 2
4 2 
3 
3 2 2 2 2 
3n
19
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H K I F o b * F c a l c S i g F H K L F o b * F c a l c S i g F H X L F o b s F c a l c S i g F H A L F o b s F c a l c S i g F
- - ----------- -------------- ---------- - - - - ---------- ----------- ” - ----------- — 1— - - - ----------- - ------------- ■----------
6 8 - 10 10 * 22 12 1 S 9 i j ' . 5 2 7 9 4 7 * 9 10 4 10 3 3 6 3 5 2
6 8 - 9 - 2 2 * 6 6 1 9 10 6* :1 1 1 7 ft 5 7 4 7 0 2 4 10 4 8 4 8 3 2
6 8 -B 5 * 12 13 2 9 - n - 10 * 1 4 8 7 9 6 6* 1 12 4 10 5 6* 1 5 12
5 8 - 7 9 6 1 0 5 2 9 - 10 2 5 :>5 3 8 9 -8 2 5 3 2 4 4 10 6 3 8 3 2 2
6 8 -6 3 3 4 2 2 2 9 - 9 3 6 : 5 2 8 9 - 7 1 1 * 7 10 4 10 7 1 1 * 6 8
6 8 - 5 9 4 10 1 2 9 -8 3 9 3 3 2 8 9 -6 1 3 * 7 8 4 10 8 - 1 8 * 4 8
6 8 -  a 10 * 0 2 9 - 7 4 0 3 7 2 8 9 - 5 1 6 * 2 3 4 5 1 C - 9 4 8 5 2 2
6 8 - 3 7 3 7 7 2 2 9 -6 86 9 2 2 8 9 - 4 - 6* 1 12 5 10 -8 1 9 * 1 8 4
6 8 _2 - 1 3 * 1 5 7 2 9 - 5 1 3 * 3 7 8 9 - 3 3 * 1 6 1 3 5 10 - 7 22 21 3
6 8 - 1 5 3 5 6 3 2 9 - 4 7 5 7 6 2 8 9 -2 6* 1 3 1 1 5 10 -6 - 2 * 4 10
6 a 0 1 0 7 1 1 3 2 2 9 - 3 102 1 0 4 2 8 9 - i 5 8 6 1 3 5 10 - 5 22 22 3
6 8 1 222 2 3 i 2 2 9 -2 6 3 6 4 2 8 9 0 1 2 * 5 7 5 10 - 4 - 2 * 9 10
6 8 2 1 2 * 10 4 9 - 1 1 6 9 166 2 8 9 1 8* 2 10 10 - 3 1 3 * 3 4
6 8 3 9 9 9 6 2 9 0 5 9 5 9 2 8 9 2 2 8 2 1 2 10 - 2 2 3 2 6 3
6 8 4 8 2 8 0 2 2 9 1 1 5 8 1 4 6 2 8 9 3 3 7 3 0 2 5 10 - 1 3 2 3 3 2
6 8 5 4 5 3 6 9 2 1 1 5 1 1 4 2 8 9 4 2 8 20 3 5 10 9 7 9 1 2
6 8 6 5 7 6 1 3 9 3 1 3 9 1 3 0 2 8 9 5 2 6 20 3 5 10 1 1 2 9 1 3 2 2
6 8 7 5 5 5 4 2 9 4 1 6 9 1 6 5 2 9 9 - 7 2 1 * 1 9 5 10 8 9 8 5 2
6 8 8 2 5 21 3 9 5 100 9 5 2 9 9 -6 1 6 * 2 4 5 10 3 5 6 6 0 2
7 B - , j 2 1 * 20 5 2 9 6 6 4 66 2 9 9 - 5 2 3 * 3 1 4 5 10 4 - 6* 9 12
7 8 - 9 2 8 1 9 3 2 9 7 6* 6 7 9 9 - 4 2 6 3 1 3 5 10 5 2 7 2 4 3
7 8 -8 2 7 2 9 3 9 8 1 5 * 10 7 q 9 - 3 3 4 * 2 3 5 10 5 8 5 4 3
7 8 - 7 2 5 3 7 3 2 9 9 1 5 * 2 4 7 9 9 -2 - 1 2 * 1 9 5 10 7 - 4 * 22 1 4
7 8 -6 8 7 8 9 2 9 10 4 6 4 3 2 9 i - 1 2 3 21 3 6 10 - B - 1 1 * 4 10
7 8 - 5 4 0 3 0 2 3 9 - 1 0 6 3 6 0 2 9 9 0 3 * 8 6 10 - 7 - 5 * 3 1 3
7 B - 4 1 5 * 20 I 3 9 - 9 1 1 * 6 7 9 9 1 - 6* 1 5 6 10 -6 7 2 7 4 2
7 8 - 3 2 1 2 8 3 3 9 *8 70 7 6 2 9 9 2 1 6 * 1 8 7 6 10 - 3 - 9 * 12 6
7 8 -2 8 2 8 0 2 3 9 - 7 4 6 4 9 2 9 9 3 - 1 6 * 1 3 6 10 - 4 22 20 3
7 8 - 1 . 5 8 6 3 2 3 9 -6 4 0 4 0 2 9 9 4 4 3 4 8 2 6 10 - 3 3 9 4 0 3
7 8 C 5 1 S 3 3 9 - 5 6 3 68 2 10 9 - 5 4 1 3 6 3 6 10 -2 - 12 * 6 8
7 8 1 - 1 4 * 1 4 7 3 9 - 4 5 7 6 1 2 10 9 - 4 4 6 S O 3 6 10 - 1 68 6 7 2
7 8 2 4 1 4 0 9 3 9 - 3 1 1 6 120 2 10 9 - l 4 * 22 1 5 6 10 6 2 4 8 2
7 8 3 4 8 4 5 2 3 9 -2 7 9 8 5 2 10 9 -2 5 3 5 9 3 6 10 1 1 *. 4 0 2
7 8 4 1 8 * 1 5 3 3 9 - 1 8 9 9 2 2 10 9 *1 2 7 3 0 3 6 10 7 12 1 1
7 8 5 3 * 9 1 1 3 9 0 4 8 4 5 2 10 9 n 3 1 3 8 3 6 10 3 - 4 * 10 9
7 8 6 10 * 1 5 3 9 1 1 2 * 1 4 4 10 9 l - 1 4 * 2 6 10 4 7 * 4 10
7 8 7 6* 1 4 7 3 9 2 1 0 3 101 0 10 0 4 2 5 2 2 6 10 5 2 9 2 8 3
8 a - 9 2 3 * 1 7 4 •» 9 3 3 4 18 2 0 10 1 8 0 8 2 2 6 10 4 6 4 1 3
8 9 -8 5 9 66 2 3 9 4 - 9 * 0 0 10 2 2 4 * 2 8 5 7 10 -8 - 3 * 1 5 1 6
8 a - 7 8 1 8 2 3 3 9 5 1 2 9 1 2 3 0 10 3 102 1 0 5 2 7 10 - 7 2 4 21 3
8 8 -6 10 * 2 4 7 3 9 6 3 1 2 6 2 c 10 4 1 0 3 9 8 2 7 10 -6 5 * 4 1 3
a 8 - 5 - 6* 10 11 3 9 7 21 1 9 3 0 10 5 20 21 3 7 10 - 5 0* 3 1 8s 8 -* - 1 3 * 10 3 9 B 7 6 7 0 2 0 10 6 2 7 2 6 7 10 - 4 2 9 3 3 2e 8 - 3 1 9 * 1 7 3 3 9 9 1 6 * 20 4 0 10 7 3 6 3 1 2 7 10 - 3 2 9 3 1 2
a 8 - I 5 9 5 9 3 4 9 - 10 6 9 6 9 3 0 10 8 !  3 * 2 5 7 7 10 -2 4 5 4 7 2
8 8 - 1 9 ) 9 1 2 4 9 - 9 8 * 1 4 6 0 10 9 2 5 2 7 3 7 10 - 1 8* 9 9
8 8 0 2 4 2 5 3 4 9 - B - 1 8 * 2 7 10 - 9 - 9 * 3 7 7 10 2 4 2 3 3
8 8 1 - 10 * 3 5 4 9 - 7 - 1 2 * 0 10 -8 - 1 4 * 3 7 10 1 1 4 * 8 7
8 a I - 2 3 * 7 4 9 -6 5 2 5 5 3 10 - 7 6* 11 1 1 7 10 2 - 3 * 12 1 5a a 3 20 2 6 3 4 9 - 5 1 0 3 H i 2 10 -6 3 7 3 7 2 7 10 3 57 5 4 3a 8 4 1 C * 5 5 4 9 '4 3 8 6 3 3 10 - 5 1 5 * 5 7 7 10 4 3 6 2 7 2
s 8 3 4 5 4 9 2 4 9 - 3 5 9 4 9 2 10 - 4 - 1 9 * 3 7 10 5 3 * 2 8
a 8 6 3 1 7 8 2 4 9 -2 9 9 1 0 6 2 10 - 3 - 7 * 1 7 8 10 -6 1 6 * 7 8
9 8 •8 4 5 5 3 3 4 9 - 1 4 9 3 5 3 10 -2 1 1 6 1 0 3 B 10 - 5 3 2 2 6 3
9 9 • 7 4 0 4 5 3 4 9 0 4 1 4 4 2 10 - 1 1 1 2 9 2 8 10 - 4 1 9 * 21 4
9 8 *6 3 9 4 2 3 4 9 T 1 3 4 1 3 3 2 10 0 - 5 * 7 7 8 10 - 3 3 * 1 1 10
9 a - 5 6* 1 7 4 9 2 1 4 0 1 3 5 2 10 1 2 6 2 6 2 B 10 - 2 - 3 * 12 10
r . 8 - 4 1 6 * 5 7 4 9 3 2 7 6 ’ 68 2 10 2 22 20 3 8 10 - 1 6* 1 3 1 1
9 8 - 3 C * 9 1 7 4 9 4 1 0 9 1 0 5 2 10 3 68 6 9 2 8 10 3 0 2 3 2
>F 8 2 4 1 4 9 2 4 9 5 8 5 8 1 2 10 4 122 1 2 3 2 B t o 1 2 3 20 3
9 A -I 3 5 3 7 2 4 9 A 4 6 4 0 2 10 5 6 7 68 8 10 20 * 2 6 4
9 8 0 7 * 11 7 4 9 7 10 * 9 5 10 6 20 1 6 3 8 10 3 2 1 * 1 5 4
9 B 1 2 7 3 0 3 4 9 8 - 1 4 * 1 8 10 7 - 1 1 * 4 8 10 4 4 3 4 5 2
9 8 2 - 2 2 * 9 6 4 9 3 9 3 5 2 10 8 1 3 * 20 4 9 10 - 3 4 4 4 2 2
9 a 3 - 1 5 * 1 3 5 10 - 20* 6 8 10 9 10 * 2 9 10 - 4 4 5 4 4 3
9 8 4 6 3 6 4 3 5 - 9 7 * 9 11 10 - 9 4 2 4 8 2 9 10 - 3 6 4 6 7 3
9 8 5 5 9 4 9 3 5 -8 - 1 1 * 7 t o -8 1 1 * 1 9 a 9 10 -2 - 1 2 * 12 9
10 8 3 5 4 4 5 - 7 7 4 7 7 2 10 - 7 2 9 3 2 2 9 10 - 1 1 6 * 3 1 B
I S - a 3 2 3 0 j 5 -6 7 b 8 2 2 10 -6 3 3 3 2 3 9 10 3 2 3 6 3
i s -  j 3 4 ) ) 3 3 - 5 0* 1 9 1 7 10 - 3 4 0 4 1 2 9 10 1 3 8 3 7 2
- 4 22 * 2 7 4 3 - 4 7 3 8 3 2 10 - * 9 6 9 3 2 0 1 1 1 2 9 2 9 2
io * 3 2 6 2 5 3 5 - 3 1 9 S C 2 10 - 3 9 1 9 6 2 0 1 1 2 1 1 * 1 8 8
I S *2 3 6 5 7 1 5 -2 2 9 2 9 2 10 -2 1 1 6 1 1 8 2 0 1 1 3 3 9 4 0 2
10 *; - 9 * 8 7 5 -t 4 5 4 7 3 10 - 1 6 2 6 1 2 0 1 1 4 - 6* 7 10
10 0 1 3 * 2 6 3 0 - 1 2 * 3 8 10 0 3 2 3 5 1 0 1 1 5 6 1 68 2
10 1 3 0 4 5 2 5 1 4 6 4 9 2 10 1 1 3 * 12 6 0 1 1 6 22* 2 5 4
10 7 3 4 4 ) 2 5 2 1 1 1 1 2 9 2 10 2 1 3 * 3 6 0 1 1 7 3 0 5 5 7
10 3 4 3 4 8 3 3 3 3 1 3 5 2 10 3 1 6 * 9 7 0 1 1 8 3 2 2 8 2r. - S 4 3 4 0 3 3 4 4 6 4 9 2 10 4 2 4 3 0 3 1 1 -8 0* 8 1 9
i : - 4 1 2 * 21 11 5 3 7 0 6 9 2 10 3 1 1 8 1 1 3 2 11 - 7 1 5 * 21 7n ■1 1 9 * 21 5 3 6 3 9 5 4 3 10 6 3 9 3 6 2 11 -6 19* 21 3
u - 1 9 * 0 7 3 7 10 * 11 3 10 7 6* 6 10 1 1 -5 4 3 4 1 2
n - I 2 8 3 1 1 5 6 10 * n 8 10 8 1 1 * 12 8 1 1 - 4 - 1 2 * 6 9ii 0 1 8 * 22 4 6 10 3 ) 5 ) 2 10 9 6 1 6 1 3 1 1 * 3 - a * 4 10
n I - 9 * 4 7 6 - 9 - 10 * 1 U 10 - 9 5 0 3 4 3 1 1 - 2 6 ) 6 3 3
c 1 5 ) 3 2 2 6 -8 3 2 3 6 7 10 -8 22 1 7 3 11 - 1 4 6 4 9 2
s 2 8 1 61 3 6 -  7 1 1 * 12 9 10 - 7 1 1 * 18 8 11 4 0 4 0 2
3 - 1 1 * 10 10 6 •6 - 1 1 * 10 9 10 -6 2 1 2 3 3 11 1 1 6 3 7 2
a 4 3 6 3 4 2 6 - 5 3 1 3 4 2 10 - 3 3 7 3 8 3 11 2 1 7 * 12 3e 3 9 0 86 / 6 - 4 1 8 * 1 6 3 10 - 4 102 102 2 u > 8* 1 3 9
0 6 2 1 * 2 4 4 6 • 3 3 7 3 6 2 10 - 3 - 1 1 * 1 7 9 11 4 3 0 3 2 2
0 7 5 0 5 4 4 4 -2 11* 3 7 10 -2 - 1 3 * 10 8 11 3 3 8 3 8 2
0 8 1 4 2 9 2 6 1 3 * 2) ■ 10 -1 4 9 33 2 u 6 53 5 8 2
0 9 ) 4 11 2 6 0 6 5 6 9 2 10 0 5 8 3 1 2 11 7 3 ) 3 2 2
9 10 J* 12 10 6 1 1 2 3 1 2 4 2 10 1 7 * 3 1 1 1 11 • I B * 10 3
1 I S 13* 1 9 7 6 2 •16* 2 6 10 2 1 9 0 1 7 7 2 u -8 86 86 2
1 - 9 1 3 2 7 3 6 3 3 6 4 7 3 10 3 2 1 6 202 2 11 - 7 - ) 0* 6 5
1 -8 3 1 2 9 2 4 3 0 3 1 3 10 4 1 1 3 1 3 4 2 1 1 -6 1 7 * 1 6 4
1 -  J 3 6 6 3 1 6 3 2 9 2 6 2 10 5 1 0 6 1 0 6 2 1 1 - 3 1 4 * 11 7
1 * 4 20 21 1 6 4 3 2 4 6 1 10 6 3 2 3 ) 2 11 - 4 1 3 * 7 8
1 • 5 1 2 * 10 6 4 7 2 4 22 3 10 7 1 4 * 3 7 1 1 - 1 1 1 7 1 1 4 2
1 - 4 3 6 5 6 1 7 9 8* 20 12 10 6 - 1 4 * 7 9 n -2 1 2 3 1 1 8 2
1 •1 9 3 6 9 2 7 4 6* 1 1 1 10 - 9 - 7 * 3 9 u - 1 7 3 7 5 2
1 •2 116 1 1 2 ) 7 7 to* U 9 10 -8 2 7 3 2 3 1 - 10 ) 9 8 2
1 - I J ) 20 1 7 a 2 * 2 3 3 10 -  7 2 9 2 7 2 n 1 7 3 7 1 2
1 0 1 7 4 1 1 4 7 3 - « • W 1 1 10 -6 1 4 * 1 3 t u 2 3 0 3 6 2
I 1 2 6 2 6 2 7 - 4 6 1 6 3 3 t o - 3 5 0 3 9 2 1 1 3 1 3 1 1 2 4 2
1 2 )4 3 3 7 1 2 4 2 7 3 10 * 4 •  1 . * * 2 1 1 4 1 2 4 120 21 1 4 6 4) 2 7 - } 1 2 * 4 6 10 - 3 12 1 1 2 6 2 1 1 3 1 9 4 1 2
1 4 6 9 68 2 7 1 102 10 1 2 to -2 44 102 2 1 1 38 3 1 2
1 J 1(6 142 2 7 - 1 6 * 7 4 10 -1 8 2 7 9 2 u 7 4 ) a? 3
I 4 14* 14 7 7 1 -I* 1 4 u 10 0 1 1 * 1 « J 1 1 -8 3 0 7 6 1
1 J G * 7 1 6 7 7 4 * 2 12 10 1 33 2 8 1 1 1 - 7 1 6 * 1 6 4
1 6 3 7 3 9 3 t 3 21 22 3 10 2 6* 0 12 1 1 -6 1 3 * 20 7
9* f !  f l a i l e d  w l ! h  a n  w a r *  r n n r l d a r a d  u n o b r a r w a d
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H K  L  F o b s  F c a l c  S l g F  H K  L  F o b s  Y H  K  L  F o b s  F c a l c  S L g P  H R  t ,  F o b s  F c a l c  S i g F
1 1  - 5  
1 1  - 4  
1 1  - 3  
11 -2  
11 -1 
11 0
1 1  - 7  
11 -6  
1 1  - 5  
1 1  - 4  
1 1  - 3  
11  - 2  
11 -1 
11 n
1 1  - 4  
11  - 3
1 1  - 7  
11 -6 
U  - 5  
1 1  - 4  
1 1  - 3
11 - 6  
11 -3  
1 1  - *  
1 1  - 3
11 -2  
7 11 -1 7 11 0
11 1 
11 
11 
11 
11 
11 
11 
11  
11 
12 
12 
12 12 
12 12 
12 1?
12 
i  12
1 12 - 4
I 12 
1 12 
1 12 
1 12 
1  12 
1 12 
1 13 
1 12 
1 12
1 W
2 12 
2 12
2 12  - 3
1 1 7  ) 12 
1 12  
1 12 1 12 
) 12 
1 I I  
I  17 
1 W
1 9 * 2 4 3 3
* 3 4 6 2 3
s a 3 9 2 3
1 0 6 1 0 5 2 4
5 8 5 3 3 4
3 * 12 9 4
1 5 * 4 7 4
9 4 8 5 2 4
4 * 6 4
9 4 88 2 4
1 2 * 10 4
a 2 3 8 4
4 5 4 4 3 4
5 1 5 8 3 4
1 6 * 1 5 4 5
3 5 4 1 5
3 7 4 0 2 5
2 3 2 7 3 5
8 7 9 0 2 5
5 9 5 5 3 5
1 3 * 9 3 5
3 6 3 4 2 5
- 7 * 8 11 5
1 6 5 1 6 1 2 6
9 3 8 7 2 6
5 5 5 6 2 6
3 1 2 7 3 6
21 1 3 3 6
V * 4 10 6
3 3 3 7 2 6
5 9 66 3 0
- 1 3 * 2 3 0
2 5 1 7 3 0
3 5 3 6 2 0
- 2 8 * 3 5 1
2 9 3 1 3 1
4 ) 4 6 2
- 9 * 22 11
36 3 6 7
4 2 3 3 2
1 7 * 1 6 7
2 7 2 7 3
- 1 2 * 22 10
23 7 3 8
1 3 * 1 4 2
- 9 * 10 10
2
2
4 4 4 6 t
3 9 4 1 2
3 4 3 4 2
4 6 4 2 2
6 1 6 0 3
66 6 5 3
1 9 * 11 4
5 * 11 1 3
3 1 2 3 3
0 * 12 1 9
32 3 20
5 ) S 3 3
2 ) 1 7 3
2 4 2 6 3
- 1 6 * 9 0
2 9 3 3 3
8* 10 10
1 2 * 8 6
4 5 3 8 2
6* 1 8 12
36 5 6 0
8* 4 11
8* 1 4 11
1 * 3 3 3
1 8 8 1 0 4 2
7 8 02 2
5 7 5 0 2
10 3 0 I
3 2 3 5 2
4 7 5 2 4
6 9 68 239 J O 2
- 1 2 * 2 6
* 3 4 1 2
1 8 * 1 ) 4
21 16 3
7 4 7 2 3
- 2 * 0 1 3
•  1 77 2
• 10 * 12 7
2 ) 22 3
21 21 1
5 * 5 9 3
66 7 2 J
66 6 4 3
10 * 2 ) 4
6 1 Sr 3
J ) 1 6 134 3) 2
- 21* a 7
- 11* 6 10
11■0* *
- 7 2 * I 6-)• 1 ]
M 1 4 2
10* 1 5 1
7 5 75 2
71 7 0 3
13* 71 0
• • 1 4 12
3r . 1)
n * 4 «
22 24 )17* 15 5
■ M * 2 9
) 5 77 2
- 4 * 5 11
- 1 2 * 14 9
12
12
1212
12
12
12
12
12
12
12
1212
12
12
12
12
12
12
12
121212
12
7 8
2 3  
1 3 *
- 1 9 *
4 4
- 3 *
1 3 *
3 1  
2 5  
22
4 6  
5 1  
12*
2 4
3 6  
- 1 6 *
9 *
1 0 *
2 9
6 0
1 0 6
4 2
5 6
2 1 *
2 1 *
5 0
1 2 *
7 8
3 *
8 0
6 *
12*
- 2 3 *
3 2  
• 1 8 *
1 5 *
3 5
4 7  
7 8  
11*  
2 4  
10*  
: j *
3 1
5 *
3 7
3 4  
* 7  
- 8*
• 11*
1 6 *
- I S *
3 5  
8*
- 2 3 *
18*
- * •
1 3 *
*6
- 1 4 *
10*
2
1
3 9
2
0
31 
22
1 4  
4 5  
4 8  
20 
1 8
4 1
1 5  
4  
8
2 7
5 7
101
3 7  
5 0  
21 
2 6  
3 3  
10
7 3  
21 
7 9
2
12
1
3 2
1 7  
1 3
3 8  
4 8
7 4
7  
2 6  
11
3
3 1
1
3 8
3 1  
44
2
0
1 8
8
3 2  
1 3
2
1 5
10
9
4 2  
1
1 5
2
10
3
2
8
9
10
3
3  
2 
2 
2
4 
4 
3 
9 
3
I S
3
11
8
9
2
8
1 C
* e f  > < i  | ( , m  f ' . * l l * d  © 1 t h  » n  s t i e r  t s k  © e r e  r e n d e r e d  < * w > b » e n r e d
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Va 'ues o f  JO-Fobs and 10*Feale fo r  HC022599 
H K L Fobs F<
0 2 
0 4
0 6 
0 8 
0 10 
0 12
0  1 4  
0 16 
0 18
1 0  20 
I 0 22 
c  0  2 4  
0 26 
0 2 8
1 1 
1 
1 
1 
I
1 10 
1  11  
i  : z  
i  n  
i  n
l  i b  
i  i t  
I 17 
1 18 
1 19 
1 20 
: 21 
1 72 
1 23 
: 24 
1 25 
1 76 
1 7 7 
1 28 
29
0
1
2
3
4
5
6
7
8
9
10
11
12
1 3
1 4
15
16
1 7
18
1 9
20 
21 
22
2 3
2 4
25 
2f
2 7
2 8  
2 9
1
2
3
)
8
9
10
1 1
12 
1 1
14
15 
14
17
1 8
19
20 
21 
22 
21 
2 *
2 5
26 
17 
2*
i)
1
2
1
4
5  
4
7
8 
9
10
11
12
3 2 4  
1 4 *  
3 0 3  
7  >8 
3 3 6  
8 4 *  
2 6 *  
7 0 *  
8 4 *
2 0 9  
2 5 2
3 1 6  
1 7 2
67*
6 3 6
5 4 *
5 0 8  
1 2 4  
1 6 0
5 0 9  
3 4 3  
1 1 5  
4 5 7  
2 9  2
8 4
4 6 *
1 3 7
2 5 9
1 9 *
1 6 *
0*
3 1 7  
4 3 *  
9 8
128
0 *
2 6 8
0 *
37*
0*
1 5 6
90*
28*
4 4 J
2 5 1
7 0 3
5 5 1
4 4 8
0 *
69*
6 8 *
2 8 0
2 9 7  
4 0 *
268
186
153
196
89
2 4 *
1 21
1 4 2
59*
5 2 *
1 1 7  
6 4 *  
2 8 *
0*
0 *
1 6 1
62*
1 0 3
3 9 *
2 0 6
3 7 7
2 4 4
1 7 5
112
2 6 J
298 
5 * 7
6 2 *
C*
3 1 8  
6 1 1118
210 
1 2 * 
1 9 *
1)8 
1 2 *  
61* 
57* 
51* 
3 8 *  
•  1 *  
1 0 5 *  
0*  
7 4 *  
8 2 *  
3 0 *  
91 
6)4 
1 3 *  
1 22 
3 2 *  
♦ 8*  
21)
4 7 *  
109 
32* 
44* 
1 2 ) 
34*
2 1 3
8 7
3 1 5
8 5 0
3 3 9
8 1
5 4
4 3  
6 1
1 9 1
2 4 3
2 94
1 5 6
3 9  
6 7 5
5 9
5 0 9
1 3 1
1 5 7  
5 1 3  
3 5 1  
1 C 6  
4 6 2  
3 1 2
8 3
44  
1 6 2  
2 3 2
4 0  
2 8
3 8  
294
5 1
130
1 5 6  
4 9
2 6 4
2 9
2 7
5 1
1 6 7
100
3 9  
4 8 2  
2 6 2  
7 1 1  
3 3 1  
4 5 )
4 6
48
7 3
2 9 2
2 9 8
9 7
2 3 2
1 9 1
1 5 7
1 9 2  
7 1  
3 5
1 1 8
1 4 9
69
2 3
1 4 3
5 1
2 7
165 
23 
111 
2 3  
1 94  
377 
251 
216 
318 
272 
144 
3 5 7
7 9  
1 7
374
6 1 2
317
1 7 3
1 1 9
4 0
1 5 6
4 4
)
33
5 0
27
108
1 ) 4
7
84
8 0  
44
194
6 5 4
I t
129
29
8 0
1 9 4
5 4
9 7
46
W
1 2 *
33
S l g F H K  I . F o b s F c a l c S l g F H X  L F o b s F ' . e l c S l g F
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_
*------------- .-----------
4 0 *  1 3 5 2 * 7 2 20 0  9  1 0 0* 3 9 1 0 4 5
6 4 0 4  1 4 0* 5 1 1 0 4 5 0  9  U 0* 10 1 0 4 5
10 0 4  1 5 2 8 1 278 1 3 0  9  1 2 3 B * 0 9 5
6 0 4  1 6 8 0 * 1 1 6 2 8 0  9  1 3 5 9 * 10 1 6 4
10 0 4  1 7 2 3 * 2 3 1 4 9 0 10  o 1 3 * 3 9 1 0 3
21 0 4  1 8 3 5 * 22 9 7 0 10  1 2 6 * 102 1 3 5
1 0 7 0 4  1 9 1 1 * 4 4 3 2 9 0 10  2 5 5 * 5 3 4 5
1 6 0 4  2 0 4 4 * 66 8 4 0 10  3 0* 3 8 1 0 4 5
1 4 0 4  2 1 1 4 8 1 6 2 10 0 10  4 4 9 * 3 6 7 5
11 0 4  2 2 0* 4 0 1 0 4 5 0 1 0  5 6 7 * 6 1 3 5
1 3 0 4  2 3 0* 1 5 1 0 4 5 1  0 - 2 9 88* 1 2 7 1 6
1 4 0 4  2 4 9 3 * 100 1 7 1  0 - 2 7 1 5 5 1 3 4 1 1
12 0 4  2 5 3 1 * 5 8 1 2 4 1  0 - 2 5 7 9 * 2 9 4 5
5 9 0 4  2 6 6 3 * 4 B 6 1 I  0 - 2 3 3 3 4 2 9 8 1 3
4 0 4  2 7 6 2 * 10 1 4 1 1 0 -2 1 0* 8 4 7 1 9
4 4 0 5  1 2 1 6 1 1 7 8 1  0 - 1 9 0* 1 3 6 5 2
6 0 3  2 88* 1 1 8 20 1 0 - 1 7 1 7 1 161
7 0 5  3 4 0 * 3 5 _!4 1 0 - 1 5 0* 2 5 5 6
11 0 5  4 6 4 * 7 7 2 8 1 0 - 1 3 9 9 1 4 9 10
7 0 3  5 1 4 5 1 3 4 9 1 0- U 4 7 * 2 4 5 3
9 0 5  6 1 4 0 1 2 3 8 1 0  - 9 6 7 9 6 9 5 6
9 0 3  7 0* 20 1 0 4 5 1 0  - 7 9 0 5 8 9 5 6
a 0 5  8 3 2 4 3 3 0 11 1 0 - 5 2 2 6 0 2 2 8 0 4
10 0 5  9 1 5 3 1 7 4 8 1 0 - 3 5 5 * 6 5 1 6
u 0 5  10 * 4 * 4 3 2 4 1 0 - 1 1 5 4 168 6
5 5 0 5  1 1 5 2 * 1 9 5 5 1 0 1 0* 5 4 1 5 2
11 0 5  12 5 9 * 7 8 1 6 1 0  3 5 2 3 4 9 3 6
11 0 5  1 3 2 4 * 12 1 3 1 1 0  5 6 7 9 6 9 4 6
5 2 0 5  1 4 8 2 * 7 1 2 7 • i  7 3 3 7 3 3 6 10
6 3 0 5  1 5 10 * 8 12 2 .  0 9 4 0 7 4 3 7 9
I C 4 5 0 5  1 6 5 1 * 9 6 4 1 0 1 1 5 5 9 5 7 1 7
12 0 5  1 7 3 8 * 3 1 3 4 1 0  1 3 3 3 8 3 4 5 10
2 8 0 5  1 8 12 1 120 12 1 0  1 5 4 3 * 7 6 0
1 4 0 5  1 9 2 8 * 3 0 1 3 0 1 0 1 7 2 0 6 2 0 4 8
21 0 3  20 9 4 * 7 5 2 8 1 0  1 9 9 8 1 1 5 1 3
1 0 * 5 0 5  21 6 3 * 5 6 0 2 0 21 0* 5 6 9 4
12 0 3  22 6 7 * 1 2 4 4 1 1 0 2 1 1 7 1 1 5 6 9
1 0 4 5 0 5  2 3 5 8 * 6 2 27 1  0  2 5 1 3 * 1 3 9 12
7 2 0 5  2 4 3 6 * 4 6 1 0 9 1 0  2 7 2 1 1 2 0 9 12
1 C 4 5 0 5  2 5 0* 3 4 1 0 4 5 1 0  2 9 4 8 * I S 7 5
11 0 6 0 * 9 * 9 7 5 7 1 1 - 2 9 4 1 * 3 8 1
3 3 0 6 I 220 2 1 9 11 1 1 - 2 8 7 0 * 2 8 5 1
1 3 1 0 6 2 3 0 2 2 9 1 11 1 1 - 2 7 7 6 * 2 4 6
7 0 6 3 1 1 5 110 10 1  1 - 2 6 0* 8 1 7 5 3
11 0 6 4 5 0 * 3 9 5 7 1 1 - 2 5 1 6 3 1 5 6 1 1
6 0 6 5 1*8 1 4 5 9 1 1 - 2 4 2 3 5 2 3 9 8
7 c 6 6 1 1 9 J . 4 0 10 1 1 - 2 3 2 5 7 2 4 6 1 4
8 0 6 7 2 6 0 2 6 4 11 1 1 -2 2 2 3 7 2 4 0 1 5
1 0 * 5 0 6 8 1 4 1 1 2 8 9 1 1 - 2 1 2 7 9 2 8 2 1 4
3 9 0 6 9 1 6 * 66 7 7 1 1 -2 0 5 8 * 8 5 3 4
2 7 0 6 20 1 3 8 1 6 * 8 1 1 - 1 9 1 0 5 9 4 1 1
10 c 6 12 * 6* 5 4 7 1 1 1 * 1 8 68* 2 6 4 3
1 6 0 6 12 0* 3 9 1 0 4 5 1 1 1 7 0 * 7 3 6 1 2
4 3 0 6 1 1 4 3 * 7 3 7 7 1 1 - 2 6 1 8 7 1 7 6 9
U 0 6 1 4 1 1 * 2 6 3 0 8 1 1 - 1 3 2 7 3 100 1 1
10 0 6 1 3 3 0 3 2 9 7 1 3 1 1 - 1 4 1 6 7 1 6 0 7
9 0 6 1 5 5 8 * 7 2 4 3 1 1 - 1 3 1 7 4 1 6 3 9
12 0 6 1 7 0* 22 1 0 4 5 1 1 -2 2 2 7 0 2 3 7 11
12 0 6 1 8 3 5 * 3 8 4 4 1 1 - 1 1 2 9 3 2 3 7 1 1
1 1 * 0 6 1 9 1 3 8 1 6 2 11 1 l - i o 0* 4 5 2 8
9 0 6 20 7 0 * 1 0 8 4 0 1 1  - 9 * 6 7 4 6 8 0
9 0 6 21 5 5 * 2 4 7 3 1 1 *8 2 8 7 2 3 3 10
3 8 0 6 22 1 1 ) 1 1 2 1 4 1 1 - 7 2 8 7 2 9 9 11
6 4 0 6 23 0 * 2 8 1 0 4 5 1 1 -6 206 3 0 2 12
10 0 6 2 4 5 7 * 7 1 66 1 1  - 5 1 8 7 2 8 1 6
4 1 0 7 1 4 8 * 1 1 66 1 1 - * 7 2 0 7 1 7 6
1 2 9 0 7  2 80* 8 4 2 8 1 1 ' 3 3 8 6 3 9 7 S
1 0 4 5 3 7 1 9 4 * 8 3 2 4 1 1 -2 1 0 9 2 1 0 6 7 4
1 0 * 5 0 7  a 1 9 1 1 8 3 12 :  1 4 9 8 5 0 7 6
10 0 7  5 2 1 3 2 0 8 U 1 1 0 1 0 2 ) 1 0 1 9 4
6 4 0 7 6 4 5 * 5 4 7 3 1 1 1 4 0 * 1 1 3 6 5
1 3 0 7 7 3 0 5 3 0 5 1 3 1 1 \ 3 6 2 3 6 2 8
6 ) 0 7  8 2 4 * 4 3 5 4 1 1 ? 1 6 6 6 1 6 6 4 420 0 7 9 2 4 4 1 6 5 9 1 1 i 4 0 0 4 1 3 88 0 7  1 0 8 9 * 88 14 1 1  5 1 8 9 1 4 6 9
11 0 7 2 2 0* 2 8 1 0 4 5 i  i  5 1 3 6 1 5 0 7
10 c 7  1 2 1 4 4 1 4 8 10 1 1 I 7 4 * 1 2 6 1 )10 0 7  2 3 3 4 9 1 3 0 1 3 1 1 £ 3 2 1 5 2 9 711 0 7 2 4 0 * 3 2 2 0 4 5 1 1 8 2 6 7 2 5 1 10
10 3 7  1 3 9 9 2 1 8 1 3 1 1 10 0 * 7 4 3 4 0
7 0 7 1 6 2 1 * 0 1 9 0 1 1 i l 2 2 4 2 4 1 91 ) 0 7 1 7 3 0 * 31 7 6 l  1 12 0* )8 3 4 3
1 0 4 5 0 7  1 8 4 8 * 7 7 9 * 1 2 3 5 2 3 9 10
9 0 7  1 9 ) 0* 6 1 7 7 1 1 *.4 2 7 6 2 7 0 1 1
7 a 7 2Z 3 0 * 88 7 9 1  1 0* 1 7 3 7 5
10 0 1 21 1 3 0 1 3 ) t o I 1 I f 1 ) 3 1 ) 7 8
10 0 6  0 0 * 6 ) 7 9 5 1 I  I I 6 7 * 6 9 4 6
9 ) 0 8 1 4 8 * 12 66 I  1 1 8 0* 1 9 6 6 2
3 7 0 8 2 * 2 * 7 8 4 1 1 1 9 1 9 8 2 0 6 1 1
9 0 6 ) 7 0 4 2 9 4 B I  1 20 3 3 * 5 8 3 5
3 8 a 8 4 77* 8 1 12 1 1 21 1 8 3 1 9 2 F>8 0 a  ) 4 0 * 12 86 1 1 22 2 7 1 2 6 7 1 )
A 0 8 6 1 6 6 1 6 5 B 1 V 0* 2 4 7 2 )
2 6 0 •  7 2 5 * 5 ) 5 6 1 1 i i 1 5 0 1 2 6 9
9 4 0 6 I 0* 4 1 0 4 3 » 1 2A 0* 6 0 7 9 1
2 4 0 8 9 3 0 * 6 4 7 2 i  *  i t 1 5 2 1 2 7 11
2 7 0 8 10 1 7 6 1 6 5 10 *  \ : 0* 9 8 8 7 2
1 3 4 ) 0 8 21 3 9 * 6 0 9 8 1 1 2 8 0* 2 4 6 0 2
21 0 •  1 ? 20* 12 7 4 1 X i ! 0* 9 8 4 9
3 1 0 8 1 ) 0* 9 1 0 4 ) 1 i i ! 0* 3 9 8 0 3
1 1 5 e 8 1 4 4 6 * 3 1 ) ) | J - 2 8 0* 5 9 8 4 6
1 3 0 6 1 3 12 9 * * * 4 2 ) 1 2 - 2 7 0* 4 6 8 1 0
« 0 •  1 6 5 8 * 3 1 4 6 1 £ 6 1 * 6 5 6
1 6 9 0 *  2 7 * 6* 2 7 8 1 1 2 - 2 3 3 0 * 4 9 66
• 0 6 1 1 t o * 7 ) 3 i  2 - 2 J 0* 9 7 3 )
4 7 0 9  1 4 5 * 3 0 8 0 1 2 2 3 201 210 12
26 0 9  2 8 0 * 88 1 8 1 2 ' H 3 7 * 5 5 5 6
11 0 9  ) 20* 4 9 1 9 1 I  -2 1 ) ) * 6 9 5
1 4 0 9  4 1 0 ) 8 4 2 4 1 i ?2 0* 3 ) 2 ' 7
9 6 9  1 2 > * 6 4 6 0 I  2 - J 9 0* ) 2 «
6 3 0 9  « 7 6 * J O 5 2 *  i t 1 9 6 1 9 1 6
5 6 0 9  7 5 1 * 6 3 10 1 2 - 1 7 1 ) 1 1 2 * a
9 0 9  a 1 0 1 * 9 8 > 7
1 * - 3 J 1 *
6 7 9 1
2 8 0 9  9 0* 1 3 2 0 4 ) ) 4 ) ) 5 » 10
h  a n V a r * flHlI td» t # d  imrtb*e r r e d .
H K  L
2 - 1 4  
2 - 1 3  2-12 2-11 
2-10  
2  - 9  
2 -8  
2  - 7  
2 -6  
2  - 5  
2  - 4  
2  - 3  
2 -2  
2 - 1
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2 10 
2 11 
2 12 
2 13 
2 14 
2 15 
2 16 
2 17 
2 18
19
20 
21 
22
2324 
23 
26
27
28 
-28 
-27 
•26 
-23 
-24 
-23 
-22 
-21 
-20 
-19 
- I B  
-17 
-16 
- 1 5  -14 
-13 
-12 
- U  
-1 0
- 9
-8
- 7
-4
9
4
•3
-2
-1
0
1
2
3
4 
3 
6
7
8 
9
10
11
12
1114
13
16
17
18 
I B  
20 11 
22
23
24 
23 
26 
77
-27
-26
-23
-24
•2)
-22-21
-20
- I B
-18
-17
-16
- 1 3
-14-11
202
5B2
0*
1 7 3
6 0 8
2 8 3
1 4 8  
2 1 8
7 2 *
607
3 3 9
3 9 *
7 4 7
2 2 3
3 0 2
1 7 6
2 5 2
1 1 3 2
202
0*
7 4 4
1 7 3
1 8 5
1 9 1
1 4 9  
5 8 *
1 3 7
1 9 0
4 1 4
3 9 *
2 9 9
0*
1 0 9  
0*
1 3 5
4 4 7
0*
8 2 *
0*
9 0 *
120
7 4 *
0*
0 *
7 4 *
3 *
1 4 7
1 3 *
1 4 5
0 *
6* *
1 4 3
3 2 *
(88
0*
0*
2 8 *
0*
3 9 9
3 3 6
211
2 6 7
2 6 7
0*
2 7 8
7 2 *
1 2 3
2 4 6
100
2 9 0
2 5 1
3 2 *
2 3 0
0*
2 7 8
66*
1 6 5
0*
2 7 5
1 * 7
129
3 6 *
111
164
1 1 5  
6 9 *
1*0
6 0 *
71*
7 3 *
1 3 3
68*
78*
1 * 5
96
2 9 *
3 0 *
70*
60*0*
96
3 3 *
89*
1 2 7
2 0 5
58*
1 3 )
1 1 6  *0* 
«2 ‘  
* 2 *
0*110 0*
202
589
22
180
606
257
166
199 
67
603393
81
744
213 
312 
158 
261
1146
194
1
755
190
185174
120
2
163
194
44Q
13
308
39
116
76
148
454
21
27
24
41
119
59
2
41
29 
3B
134
33
136
30 
55
154
1
200 
86 
16 
33 
37
420
311
207
281
261
3
295
75 
124 
216
95 262 261
46
231
29
264
131
171
283
137
138
* 6 1334
173
115
*9
123
100
21
73
150
111
62
133
71
49
107
11
31 
17 
81
42
96 
128
214 
54
147
121
W
26
* 3
11
76 
87
12
7
530
11
7
U
9 
11
40 
7
10
77
6
10
10
B
U
57
565
6 
11
8 
7
7
15 
9
12
9
67
11
632 
10
687
1C
11
7*6
42
761
16
13 
*7784
820
49
850
10
104
9
727
51
9
92
963*
602
92
593
9
9
12
n
11 
195
10
33
8
12 
10 
10 
11 
30 
11
55*
10
41 
10
340
11
8
7 
69
9
6
9
19
8 
30 
*1 
44
10 
49 
48 
10
14 
124 
123
51
37
534
14 
6*
15 
11
9
36
10
u
16 
72 
26
646
K
633
2)
5 S o f 1 0 * F o b s
K L F o b *
4 - 12 1 6 3
4 - 11 0*
4 - 10 1 5 1
4 - 9 6 3 *
4 -8 3 0 *
4 - 7 4 4 *
4 -6 8 1
4 - 3 0*
4 - 4 3 3 5
4 - 3 3 9 2
4 -2 7 9
4 -1 2 4 5
4 0 1 0 4
4 1 4 8 6
4 2 0*
4 3 * 11
4 4 4 3 6
4 5 2 0 5
4 6 3 5 6
4 7 2 6 7
4 8 4 5 *
4 9 1 7 6
4 10 2 0 7
4 11 1 3 5
4 12 262
4 1 ? 7 7 *
4 1 4 0*
4 1 5 0*
4 1 6 0*
4 1 7 5 2 *
4 1 8 3 9 *
4 1 9 120
4 20 0*
4 21 0*
4 22 7 1 *
4 2 3 7 6 *
4 2 4 3 5 *
4 2 5 0 *
4 2 6 2 6 *
5 - 2 6 * 3 *
5 - 2 5 * 1 *
5 - - 2 4 5 6 *
5 - 2 3 1 6 4
5 - 22 1 1 3
5 - 21 0*
4 - 2 9 6 1 *
5 - ■ 1 9 l b *
j - ■ 1 8 7 1 *
5 - ■ 1 7 7 4 *
5 - ■ 1 4 6 2 *
5 - 1 5 0*
5 - 1 4 0*
5 1 3 6 2 *
5 - ■12 4 1 *
5 - ■11 2 3 2
5 ■ 1 9 1 9 6
5 - 9 2 6 8
3 -8 1 1 9
J - 7 2 2 6
3 * 4 3 2 2
J - 3 1 5 6
5 - 4 3 9 *
5 -  5 1*0
5 -2 2 9 5
3 • I 0*
3 G 2 2 8
3 I * 3 2
3 2 2 1 9
5 3 5 0 *
5 4 2 3 9
3 3 2 3 2
4 6 1 0 4
3 7 1 5 9
3 8 2 5 ?
5 9 9 0
3 1 5 0*
3 11 4 4 *
3 12 6 9 *
3 1 3 0*
3 1 4 0*
3 1 3 120
3 1 4 0*
5 1 7 0*
3 1 8 1 4 1
3 1 9 144
3 20 4 2 *
3 21 1 3 1
3 22 4 0 *
3 2 ) 0*
3 24 0 *
3 2 5 s *
« ■ 2 4 0*
6 ■11 c*
6 •22 7 4 *
4 -2 1 3 0 *
6 •20 1 1 8
4 • 1 9 3 0 *
( ■ 1 8 C *
4 •17 4 3 *
4 1 6 n o
4 1 3 10 *
4 - 1 * 1 3 2
4 - 1 1 1 9 3
6 ■12 2 0  J
4 11 9 1
4 ■ I S 1 2 4
4 ■9 2 1 8
4 *0 1 3 9
4 -  7 220
4 *4 4 7 *
4 -1 43*
4 ■4 1 0 9
4 • ) 1 0 7
4 ■2 74*
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I
F o b s F c a l c S i g F
1 4 0 B 1 6 - 1 6 7 * 7 1 4 0 1 9  - 4 0* 1 4 8 1 1 2 1  2 7 5 8 * 2 4 6 2
22 5 6 7 1 6 0 3 1 6 3 1 0 1 1 1 9  - 3 9 3 * 1 0 3 1 5 2 1  2 8 1 7 * 68 2 1 1
1 7 1 10 1 6 1 6 9 * 3 7 4 0 1 9  - 2 5 4 * 1 8 6 3 2 2 - 2 9 0* 21 8 3 3
4 6 3 9 1 6 2 1 2 4 1 3 1 9 1 9  - 1 2 2 9 210 9 2 2 - 2 3 4 4 * 6 7 3 1
4 4 8 3 1  6 3 7 9 * 66 1 4 1 9  0 1 4 9 1 6 0 12 2 2 - 2 7 5 7 * 1 5 9
66 5 7 1 6  4 1 8 4 1 8 3 7 1 9  1 0* 12 8 3 9 2 2 - 2 6 7 2 * 3 6 '.8
7 2 1 1 1  6 5 2 6 * 4 2 1 1 5 1 9  2 0* 3 9 8 3 4 2 2 - 2 3 6 3 * 8 22
B 5 2 0 ;  6 6 2 8 9 2 7 2 12 1 9  3 0* 20 8 1 8 2 2 - 2 4 5 1 * 7 0 2 7
3 4 7 9 1 6  7 5 7 * 4 2 5 4 1 9  4 4 7 * 3 3 7 8 2 2 - 2 3 0* 6 3 7 6 5
4 0 2 8 1 6 8 1 5 * 3 8 7 9 1 9  5 5 0 * 6 2 7 7 2 2 -2 2 2 2 4 2 5 5 1 7
8 9 12 1  6 9 0* 7 2 7 0 1 9  6 7 3 * 1 4 9 2 2 - 2 1 7 9 * 6 4 2
2 3 1 11 1  6 10 2 3 7 2 3 7 1 3 1 9  7 0* 21 8 5 1 2 2 -2 0 7 4 * 7 8 4 5
9 8 12 1 6 11 1 3 2 1 2 7 10 1 9  8 86* 1 0 8 4 4 2 2 - 1 9 0* 6 3 6 9 8
4 7 4 7 1 6 12 7 3 * 7 6 4 5 1 9  9 1 4 5 1 3 7 10 2 2 - 1 8 1 7 3 1 7 0 7
1 4 5 4 8 1  6 1 3 2 0 4 2 1 5 9 1 9  1 0 0* 7 1 8 5 3 2 2 - 1 7 1 4 0 1 2 5 10
* 1 7 8 1 6 1 4 1 2 9 1 3 9 1 1 1 9  1 1 0* 2 9 9 1 1 2 2 - 1 6 3 5 9 3 7 8 11
4 3 3 8 1 6 1 5 1 1 1 12 1 12 1 9  1 2 0* 3 9 2 8 2 2 - 1 5 2 1 9 1 8 3 u
1 8 2 9 1 6 1 6 * 2 * 4 1 8 2 1 9  1 3 9 6 9 0 1 4 2 2 - 1 4 5 0 * 4 1 21
3 3 8 9 1  6 1 7 1 8 7 1 9 8 1 1 1 1 0  - 5 3 6 * 1 9 86 2 2 - 1 3 2 7 5 2 7 2 12
265 1 1 1 6 1 8 5 3 * 22 7 1 1 1 0  - 4 0* 3 8 9 3 2 2 - 1 2 2 0 5 2 4 4 12
4 0 5 8 1  6 1 9 0* 3 6 3 1 0 1 1 0  - 3 0* 2 3 9 6 5 2 2 - 1 1 4 6 5 4 8 8 8
1 6 3 10 1 6 20 1 3 7 1 4 2 11 1 10  -2 0* 3 7 9 2 4 2 2 -1 0 2 6 2 2 7 8 12
1 9 1 10 1 6 21 5 7 * 4 9 2 6 1 10  - 1 0* 2 4 8 6 5 2 2  - 9 6 3 8 5 9 8 7
1 1 2 8 1 6 22 0* 1 8 2 6 1 10  0 0* 11 9 1 1 2 2  -8 2 3 0 2 1 9 6
2 5 1 12 1 6 2 3 0* 21 8 5 8 1 10  1 68* 8 1 20 2 2  - 7 10 * 4 3 2 7 5
1 0 9 1 * 1  7 - 2 1 6 5 * 2 6 20 1 10  2 0* 1 8 9 0 6 2 2 -6 7 1 2 6 8 7 7
10 6 3 6 1  7 - 2 0 0* 4 8 3 9 1 1 0  3 0* 22 8 6 4 2 2 - 5 2 4 0 2 2 9 12
7 1 7 0 0 1  7 - 1 9 7 0 * 6 0 5 0 1 1 0  4 0* 20 8 9 9 2 2  - 4 7 7 7 7 6 0 6
66 6 9 5 1 7 - 1 8 4 B * 2 4 2 9 2 0 - 3 0 1 2 5 1 3 4 11 2 2 - 3 6 4 2 6 3 3 6
5 3 6 0 1 7 - 1 7 0* 9 0 8 2 4 2 0 - 2 8 1 7 8 1 9 0 10 2 2 - 2 3 9 9 3 7 2 9
6 7 6 4 1  7 - 1 6 * 7 * 6 1 7 6 2 0 - 2 6 0* 1 3 7 6 2 2 2  - 1 4 0 3 4 1 4 8
1 1 8 11 1  7 - 1 5 0* 5 0 3 0 1 0 - 2 4 3 2 3 2 8 9 1 1 2 2 0 2 3 2 2 4 1 11
9 2 2 9 4 1  7 - 1 4 c * 3 ? 7 6 4 0 -2 2 2 0 5 220 10 2 2 1 8 0 0 7 7 0 6
4 1
1 0 9
7 6 2
5 3
1 7 - 1 3  
1  7 - 1 2
2 7 *
3 7 6
5 2
3 8 3
1 3 0
12
0-20
0 - 1 8
4 2 1
3 1 5
4 2 2
3 0 5
10
12
2 2 2 
2  3
2 6 4
3 5 *
3 0 9
J 3 0
12
3 1
9 4 4 9 1  7 - 1 1 1 1 4 122 12 0 - 1 6 0* 7 5 7 4 2  4 0* 20 3 4 1
7 8 1 1 5 1 7 - 1 0 5 2 * 6 5 2 5 0 - 1 4 2 5 1 2 4 4 12 2 2  5 1 1 3 1 3 4 10
10 8 2 8 1 7 - 9 120 9 7 10 0 -1 2 1 1 1 8 3 9 2 2  6 2 9 9 3 0 4 11
2 8 5 4 1 7 -8 3 0 8 3 1 5 1 3 0 -10 2 1 3 2 2 6 1 1 2 7 4 3 5 4 1 4 8
3 9 6 9 1 7 * 7 3 9 * 7 1 3 1 0 -8 4 8 2 4 5 4 a 2 2 8 8 4 9 9 1 1
5 3 8 1 1  7  -6 101 1 1 1 * 5 0 -6 8 8 4 9 0 7 6 2 2  9 5 9 0 5 8 1 7
7 2 4 1 7 - 5 2 8 1 2 7 5 1 3 0  - 4 8 7 5 8 0 9 5 2 2 10 68* 2 8 3 5
1 7 9 9 1 7 - 4 102 101 12 0 -2 1 7 9 0 1 7 8 9 4 2 1 1 9 0 9 1 10
1 1 1 12 I  7 - J 1 3 8 1 * 4 10 0 0 1202 1 2 1 1 5 2  12 3 2 7 3 1 6 9
*6 2 9 9 1  7  - 2 0* ■9 7 2 8 0 2 1 9 4 1 9 4 9 2 2  1 ) e * 5 3 5 9 2
I t 3 4 1  7 - 1 0* 3 0 7 5 3 0  4 0* 2 7 5 V 3 2 2  1 * 1 7 1 1 B 5 1 1
4 0 2 0 7 1 7 0 9 1 9 1 1 3 0 6 3 3 0 3 1 8 10 2 2 1 5 6 3 * 10 1 1 6
•*1 4 8 1 7 1 0* 6 1 7 1 3 0 8 7 2 6 7 1 6 6 2 2 1 6 2 12 220 1 1
1 1 6 1 7 2 0* 7 7 2 3 0 10 1 6 4 1 7 5 8 2  1 7 3 3 * 8 1 3 4
1 3 5 0 1 7 J 1 0 4 1 0 4 12 0 12 1 8 0 1 7 4 10 2 2  1 8 1 6 9 1 7 9 1 422 6 9 3 1 / * 1 1 3 9 9 11 0  1 4 1 5 1 1 6 3 8 2 2 1 9 12 B 1 2 3 10
I 6 6 2 1 7 5 7 5 * 8 3 4 5 0 1 6 1 3 4 3 5 8 12 2 20 5 5 * 68 22
5 4 3 1 7 6 C * 4 7 5 9 0 1 8 9 2 6 2 1 4 2 2  21 2 3 8 2 3 9 9
1 0 9 4 7 1 7 7 6 9 * 2 6 4 7 0 20 0* 5 3 7 3 8 2 2  22 1 1 3 1 2 5 12
2 3 7 11 1 7 8 7 8 * 3 5 4 1 0 22 2 9 1 2 6 1 1 3 2 2  2 3 0* 1 4 7 3 9
2 1 3 10 1 7 9 C * * 9 7 8  7 0  2 4 2 8 2 2 9 1 1 6 2 2 * 0* 68 7 7 2
2 6 6 12 1 7 1 0 1 1 8 1 2 5 12 0 2 6 0* 8 1 8 1 1 2 2  2 3 1 4 5 1 5 1 10
1 2 9 8 1 7 1 1 0* 1 5 7 5 9 0 2 8 2 5 * 22 1 5 1 2 2 2 6 0* 7 6 8 4 1
2 2 5 11 i 7 i: 220 2 0 7 1 1 1 - 2 9 0* 6 4 8 9 8 2 2  2 7 0* 21 8 3 3
3 1 6 10 1 7 1 3 0* 3 9 7 7 J 1 - 2 8 5 4 * 9 2 66 2 3 - 2 8 4 0 * 5 7 3 3
1 5 5 6 1 7 1 4 0* 5 4 7 6 1 1 - 2 7 8 2 * 1 0 5 4 5 2 3 - 2 ? 4 2 * 2 6 7 9
3 1 2 4 1 7 1 5 0* 2 5 8 1 4 1 - 2 6 7 3 * i o a 1 9 2 3 - 2 6 0* 3 7 7 6
1 7 7 ’ 4 1 7 1 4 6 9 * 68 34 1 - 2 5 0* 21 7 1 7 2 3 - 2 5 5 7 * 2 8 2 4
210 12 1 7 1 7 0 9 * 66 1 4 1 - 2 4 68* 1 5 2 2 3 - 2 4 s o * 9 7 2
2 5 2 1 3 I  7 1 8 0* 3 5 8 4 9 1 - 2 ) 0* 3 6 7 4 6 2 3 - 2 3 1 5 0 1 4 9 10
2 1 9 10 1 7 1 9 c * 5 0 8 2 5 1 -2 2 3 7 * 7 1 3 5 2 3 -2 2 1 1 4 1 3 9 1 3
4 1 9 8 1 7 2 0 1 7 * 2 4 2 1 1 1 - 2 1 0* 4 6 6 8 5 2 3 - 2 1 1 5 * 8 9 2 4 0
2 4 6 U 1 7 2 1 3 0 * 1 6 9 0 1-2 0 7 5 * 4 8 4 2 2 3 - 2 0 2 1 * 3 0 1 5 4
3 2 1 9 1 8 - 1 8 0* 2 8 8 1 1 1 - 1 9 8 7 7 2 1 3 2 3 - 1 9 1 6 0 1 9 ) 1 3
2 12 10 1 0 - 1 7 4 5 * 66 8 3 1 - 1 8 0* 1 7 6 2 0 2 3 - 1 8 1 5 7 1 6 4 12
2 2 7 10 1 8 - 1 6 10 * 9 1 2 4 1 - 1 7 1 1 8 1 1 3 t* 2 3 - 1 7 5 7 * 6 2 3 3
7 7 10 1 > - 1 3 1 2 4 100 12 1 - 1 6 2 3 4 2 3 9 11 2 3 - 1 6 0* 5 6 3 3
1 3 1 7 1 8 - 1 4
3 4 * 5 9 1 0 8 1 - 1 5 1 9 9 1 8 2 8 2 3 - 1 3 5 3 * 1 1 3 5 7
2 4 1 1 3 1 0 -1 1 0* 6 0 8 2 1 1 1 4 1 3 4 1 3 ) 8 3 - 1 4 1 1 6 1 0 7 9
1 0 4 12 1 8 -12 4 1 * 2 6 8 5 1 - i ) 5 2 * 9 0 1 9 2 3 - 1 3 3 4 * 6 7 3 1
6 4 ( 8 1 1 0 -1 1 66* 1 5 5 ) 1 - 1 2 1 8 0 1 7 6 9 2 3 - 1 2 1 2 7 12 1 8
2 7 6 4 1 0-10 0* 22 7 0 0 1 - U 110 1 0 8 9 2 3 - 1 1 2 8 1 202 12
8 0 4 3 1 0  - 9 1 9 0 1 7 5 11 1 - 1 0 3 5 * 3 8 7 10 2 3 * 1 0 1 9 3 1 8 1 9
8 4 7 0 4 1 0 -8 1 6 0 1 7 0 9 1 - 9 3 5 0 1 9 0 10 2 3  - 9 3 8 * 8 ) 1 7
1 S 7
1 0 8
11
7 1 2 i  8 - 7 7 6 * 10 4 3 1 -8 0* 3 2 3 4 8 2 3  -8 2 5 9 2 8 2 12
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2 4 - 1 1 1 2 6 1 1 9 1 1 6 1 7 0 * 8 2 . 2 9  2 1 1 1 1 3 2 1 3 3  2 - 1 5 3 3 0 3 1 7 1 2
2 4 - 1 0 1 3 9 1 2 8 8 6 2 9 1 I C O 1 3 2 9  3 3 6 * 2 3 3 8 3  2 - 1 4 1 8 2 1 8 5 1 1
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5 - 1 0 0*
5  - 9 * 1 *
5  -8 2 2 5
5  - 7 1 9 *
5  -6 122
5  - 5 220
5  - 4 6 7 *
5  - 3 10 *
5  - 2 9 6
9 3
5  1 4 9 *
5  1 1 0 9
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51 
49
774
701
l l
10 
710
11
79
H K  L F o b s F c a l c S l g F H R  L F o b s F c a l c S l g F H
-
----------- -------------- ----------
-  -
----------- -------------- ----------- _
3  6 - 9 2 3 8 2 4 8 12 3  9 - 2 1 3 5 1 3 1 10
3  6 - 6 2 3 5 2*8 1 3 3  9 - 1 0* 2 6 8 3 5
3  6 - 7 9 4 8 9 12 3  9  0 5 4 * 7 3 5 9
3  6 - S 122 1 2 6 10 3  9  1 5 9 * 21 5 7
3  6 - 5 5 6 * 1 6 3 1 3  9  2 6 9 * 2 3 5 0
3  6 - 4 0* 4 2 6 6 3 3  9  3 5 4 * 1 7 6 0
3  6 - 3 100 102 11 3  9  4 0* 1 8 8 4 1
3  6 - 2 o * 7 0 2 5 7 3  9  5 5 7 * 3 6 6 0
3  6 - 1 a* 6 6 6 2 3  9  6 7 8 * 0 4 1
3  6 0 1 8 4 1 6 3 10 3  9  7 5 0 * 5 9 6 7
3  6 1 0 * 68 7 0 0 3  9  8 0 * 5 3 9 0 4
3 6 ?. 1 1 5 1 3 1 10 3  9  9 0* 8 8 3 5
3  6 1 1 0 3 1 1 6 11 3  9  1 0 7 5 * 12 4 0
3  6 4 8 1  * 1 2 1 1 5 4  0 - 2 8 1 5 6 1 5 3 10
3  6 5 1 6 8 1 7 9 8 4  C - 2 6 0* 6 8 2 6
3  6 6 0 * 1 3 7 0 7 4  0 - 2 4 8 7 * 10 f. 4 7
3  6 7 0* 3 4 7 0 7 4  0 - 2 2 2 4 8 2 5 5 10
3  6 8 7 '* 5 7 1 8 4  0 - 2 0 7 4 * 1 3 5 0
3  6 3 101 8 3 12 4  0 - 1 8 2 9 4 3 0 4 1 ?
3  6 1 0 1 4 2 1 4 3 1 1 *  0 - 1 6 0* 4 3 2 3 1
3  6 11 1 7 0 1 7 6 9 4  0 - 1 4 1 7 8 1 8 8 1 6
3  6 1 2 1 5 3 1 7 8 1 1 *  0 -1 2 3 5 5 4 0 1 1 1
3  6 1 3 2 8 7 2 8 7 12 4  0 - 1 0 7 5 8 7 5 9 7
3  6 1 4 0* 3 1 7 6 4 4  0 - 3 66* 8 7 1 7
1 6  1 5 l i  6 1 3 0 12 4  0 - 6 1 7 4 1 7 4 7
3  6 1 6 C * 5 0 7 7 6 4  0 - 4 s 7 * 4 8 3 0
3  6 1 7 1 7 * 1 3 8 1 * 0 - 2 4 3 5 4 4 4 9
1  6 18 8 4 * 4 7 4 3 4  0  0 1 7 5 1 8 1 8
3  6 1 9 C * 2 i 8 5 5 4  0  2 3 2 1 3 2 4 1 1
3 6 2 0 ■ 7 * 7 22 4  0  4 3 5 * 6 4 86
1  6 21 86 8 3 6 4  0  6 797 7 9 1 7
3  7 - 2 1 0* 1 5 8 3 4 4  0  8 4 5 * 6 9 6 3
3  7 - 2 ( 1 5 9 * 5 5 7 4  0  1 0 2 8 0 3 0 5 1 3
3  7 - 1 9 3 5 * 7 3 1 0 8 4  0  1 2 7 0 * 86 4 8
3  7 - i b 0* 6 8 3 8 4  0  1 4 1 6 3 1 5 1 8
3 7 - 1 7 6 0 * 4 4 5 9 4  0  1 6 1 9 4 1 8 6 12
3 7 - 1 6 0* 1 4 7 6 9 4  0  1 8 2 0 3 1 8 3 10
3  7 - 1 5 5 2 * 6 2 2 7 4  0  2 0 1 1 1 1 2 7 1 5
3  7 - U 1 2 8 1 1 6 11 4  0  2 2 1 5 5 1 3 4 12
3 J - i l 9 8 12 1 1 5 4  0  2 4 9 5 * 120 4 8
3  7 -  l2 0* 3 1 2 9 2 *  0 2 6 * 2 * 22 9 5
3 7 - 1 1 1 6 * 4 2 211 4  1 - 2 9 0* 4 4 7 9 9
3 7 - j n 1 5 5 ■ ■ 4 9 *  1 - 2 8 7 4 * 1 4 5 1
1 7 - 9 1 0 6 1 3 *  1 - 2 7 H * i n 3 1 5
3  7  - a 1 5 5 152 9 *  1 - 2 6 7 7 * 8 ’ 2 V
J  7 •) 1 4 3 i > 3 9 *  1 - 3 5 0* 1 ' . 299
3  7 - 6 1 2 7 1 3 1 10 *  1 - 2 4 66* 1 6 3
3  7 - 5 0* 3 9 7 5 3 *  1 - 2 3 1 2 9 1 2 3 12
3  7 - 4 4 8 * 6 7 2 3 *  1 -2 2 7 5 * 1 3 4 5 5
3  7 - 3 7 8 * 4 8 l i *  1 - 2 1 1 6 6 1 7 3 9
1  7  -2 1 2 3 I I P 10 *  1 -2 0 2 1 9 2 1 1 12
3  7  -1 110 10 * 11 *  1 - 1 9 3 9 0 3 9 9 1 1
3  7  o 2 9 * 4 9 1 C 8 4  1 - 1 8 * 0* 3 4 9 4
3  7  1 5 7 * 9 8 5 8 *  1 - 1 7 0 * 8 9 6 7 7
3  7  2 2 9 5 2 7 5 1 3 *  1 - 1 6 1 5 0 1 5 8 9
3  7  3 1 4 1 1 2 8 9 *  1 - 1 3 4 3 * 4 5 2 7
3 / 4 1 8 3 1 8 8 8 4  1 - 1 4 6 0 * 8 20
3  7  5 6 3 * 8 2 5 2 4  1 - 1 3 1 8 2 2 0 5 9
3  7  6 3 1 * 7 3 1 0 6 4  C - 1 2 5 0 1 4 7 4 10
3  7  7 4 9 * 3 7 2 7 4  1 - 1 1 ^ C * 9 0 5 5 3
3  7  8 0* 102 7 2 5 4  1 - 1 0 2 0 5 10
3  7 9 6 0 * 9 6 56 4  1 - 9 ’ 7 2 6 8 12
0* 3 6 7 7 3 4  1 -8 - >5 1 9 1 7
3  1 1 1 0* / 2 9 5 4  1 - 7 0* 5 4 5 1 9
3  7 12 0* 3 4 7 5 4 4  1 - f 4 7 7 4 8 4 9
3  7 11 7 5 * 10 4 8 4  1 -■ 3 5 * 8 2 3 1
1 7  1 4 1 2 * 1 2 5 12 4  1 - 4 2 5 7 2 5 3 1 3
3  7  1 3 C * 3 1 1 1 9 4  1 - 3 3 9 * 1 7 4 9
3  7  I * 7 4 * 4 3 * 5 4  ’. -2 2 9 8 2 9 4 12
3  7 i ; 0 * 1 3 8 3 6 4 :  - i 2 6 * 2 3 1 1 7
3  7  1 0 0 * 1 9 8 3 6 4  1 0 2 8 * 4 4 1 0 4
3  0 - 1 7 0 * 2 7 8 2 5 4  1 1 3 0 0 2 9 9 1 1
1  0 - 1 6 4 2 * 2 0 8 1 4 1 2 3 1 8 3 3 6 1 1
3  0 - 1 5 6 0 * * 1 2 4 *  1 3 3 3 * 3 0 5 6
3  0 - 1 4 4 5 * 6 0 7 9 4  1 4 0 * 8 0 5 * 2
3  0 - 1 ) 2 1 * 2 9 6 7 4  1 5 5 7 7 5 6 * 8
3 0 - 1 2 0 * 1 1 0 0 9 4  1 6 2 0 4 1 8 8 1 2
3  0  U 2 1 5 2 2 * 1 1 4  1 7 1 8 3 1 6 0 1 0
3  8 - 1 0 C* 4 9 8 0 2 4  1 8 5 2 * 9 0 2 1
3  0 - 9 6 4 * 6 3 3 2 4  1 9 1 4 8 1 * 1 8
3  0 - 0 0 * 4 3 0 2 4  1 1 0 1 0 1 8 4 1 1
3  0 - 7 8 0 * 7 1 1 6 4  1 1 1 1 2 6 1 2 * 9
3  8 - 6 0 * 2 4 3 0 1 4  1 1 2 1 9 * 1 0 1 5 0
1 0  - 3 0 * 2 9 7 2 9 4  1 1 ) 2 1 9 2 8 0 1 0
3  0  - 4 7 2 * 9 1 4 0 4  1 1 4 1 8 ) 1 7 5 1 2
3  0 - 1 0 * 3 0 7 6 1 4  I  1 3 0 * 9 7 0 3
3  0 - 2 6 4 * 0 4 3 1 4  1 1 6 2 6 * 5 1 1 ) 4
1  0 - J 7 6 * 1 2 * 4 3 4  1 1 7 7 0 * 8 7 1 9
1 0  0 7 3 * 1 2 0 4 1 4  1 1 8 2 U 2 1 4 9
3 0  1 2 4 * 2 6 3 * 4  1 1 9 0 2 * 4 2 4 2
3  0  2 0 * 9 7 3 6 4  1 7 3 2 1 7 2 2 * 7
)  «  3 0* 1 0 6 0 2 9 4  1 2 1 0* 6 7 4 0
3  0  4 4 3 * 5 ) 8 1 4  1 2 7 1 0 * 5 3 1 2 ?
3  0  3 0 * 9 ) 0 1 0 4  1 2 ) 7 5 * 7 4 5 1
1 0  4 r * 4 3 0 0 9 4  1 2 4 1 0 1 9 2 1 4
1  0  7 1 1 9 1 6 0 1 1 4  1 2 3 0 * 3 6 8  7 3
3  0  0 7 6 * 3 0 I B 4  2 - 2 8 2 0 * 6 7 2
1 0  9 0* 1 1 0 1 0 4  2 - 2 7 0* 2 8 1 1 9
1  8  1 0 0* 1 ) 7 9 0 4  2 - 2 6 3 1 * 1 5 1 2 8
1 0  U ■ 1 * 1 0 9 1 0 4 2 - 2 5 3* 9 7 8 6
1 0  1 2 6 0 * 2 7 3 ) 4 2 - 2 4 8 5 * 5 9 4 3
3  0  1 3 1 2 5 1 0 5 1 1 4  2 - 2 ) 0 * 2 6 7 3 8
3  0  1 4 7 1 * 2 4 7 4  2 - 2 2 1 2 9 1 2 9 1 2
3 8 1 5 6 4 * 2 1 3 2 4  2 - 2 1 4 9 * 6 0 3 2
3  9 - 1 2 0* 4 4 8 6 7 4  2 - 2 0 1 7 1 1 8 9 9
3  9 - U 7 6 * 0 9 1 7 4 2 - 1 9 0 * 4 6 6 9 8
3  9 - 1 0 0* 1 0 0 7 6 4 2 - 1 8 6 5 * 1 7 3 6
1  9 - 9 a* 9 2 8 3 4 4  2 - 1 7 6 4 * 2 5 8
1 9  0 6 6* 0 4 8 4  2 - 1 6 1 3 ) 1 2 9 1 4
3  9 - 7 C * 1 8 8 2 2 4  2 - 1 3 7 3 * 7 2 1 9
1 9 - 6 6 8 * 3 4 4 8 4  2 - 1 4 3 6 * 1 2 9 9 8
3 9 - 3 0 * 6 0 8 0 2 4  2 1 1 1 9 7 1 9 7 l l
1  9  - 4 0* 3 9 8 1 1 4  2 - 1 2 1 9 6 1 9 2 U
3 9 -1 7 6 * 1 6 3 4 7 4 2 - 1 1 1 9 1 1 8 2 10
K L Fobs
2-10 51*
2 -9 0*
2 -8 614
2 -7 686
2 -6 186
2 -5 350
2 -4 0*
2 -3 40*
2 -2 0*
2 -1 538
2 0 386
7. 1 495
i  2 483
2  3 49*
2 4 411
2 3 292
2 6 0*
2 7 0*
2 8 0*
2 9 101
2 10 73*
2 11 162
2 12 0*
13
1*
15
16
17
18
19
20 
21 
22
23 
2* 
25
- 2 7
-26
-25
-24
-23
-22
-21
-20
-19
-18
-17
-16
-15
-1*
-13
-12
- U
-10
-9
-8
-7
-6
-5
- 4
-J
-2
-1
0
1
2
3
4
5
6
7
8 
9
10
11
12
13
14
15
16 
17 
IB
19
20 
21 
22 
2 )
24 
-26 
-25 
-2* 
-23 
-22 
-21 
-20 
-19 
•18 
-17 
-16 
-15  
- 1* 
-13 
-12 -11 
*10
-9
-8
-7
-6
-5
-4
-3
■2
-1
0*
68 *
75*
26 *
170
164
140
7**
41*
7 i*
142
50*
0*
0*
82*
95*
129
128
151
126
0*
0*
55*
0*
193
108
63*
0*
56*
213 
*05
214 
251
153 
191 
186
0*
0*
160
513
77*
158
0*
0*
120
*81
110
67*
72*
66 *
102
0*
38*
184
244
72*
0*
0*
154 
0* 
0*
71*
9 )
61*
0*
60*
2d*
O'
56*
0*
116
204
*1 *
117
140
79*
0*
2 6 *
73*
84*
209
119
57*
285
0*
56*
62*
102
230
0*
18*
F c a lc S lsF
-------- ------
99 65
59 568
609 8
661 8
174 8
330 11
84 518
72 75
53 530
5?3 8
379 10
49* 9
449 9
i t 23
*10 10
298 12
30 549
6 ?04
59 55/
107 11
*7 41
186 14
38 633
21 629
44 *7
120 43
71 47
164 9
172 ?
140 10
52 47
22 86
64 19
147 10
47. 27
10 887
16 832
55 48
112 17
131 13
151 13
141 11
105 13
3 725
52 716
65 76
30 709
173 10
120 14
0 22
78 628
9 59
208 12
* 02 10
217 11
264 13
162 9
396 10
176 8
6 549
29 527
163 8
570 8
9J 13
169 9
42 536
39 540
120 10
474 9
96 10
35 35
63 16
61 45
103 12
57 656
93 84
168 5
230 9
57 47
48 721
41 71*
131 9
57 777
73 857
1 48
127 15
59 5*
39 B70
86 5*
9 5 )
22 763
35 71
27 792
i l l 1*
190 B
74 9*
119 13
149 11
49 44
101 732
*4 1*3
133 32
101 16
234 12
118 9
83 21
270 13
46 628
82 33
109 46
99 11
248 13
30 571
12 15*
F e f ia<-f Inna ft  •<*•'1 w ith  »n  a t f * r l «V  v e r#  r r m iM » t *d  unnbt*rv*d
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1I
HP
V a l v e s  o f  1 0 * F o b s  a n d  1 0 ’ F c a l c  f o r  h' C 0 2 2 5 9 9
K  K  L  F o b s  F c a l c  S l g F  H K  L  F o b s  F c a l c  S l g F  H
17'
. 5 
< )  
6 3  
245 
: c 3  
51 
1 8 3  
1 99
* ; .» 32
;  a A * 17
29
? j  • 26
'  • 9
f. -  * 10
( A* ! * 50
* .• » • 96
; • 77
» 8 4 * 54
A 0 * 10
4 1 J 7 6 * 16
6 - 14 o ' C* 24
A - 15 80* 16
6 14 5 4 * 1 C *
6- : ) 140 111
4 - 12 0 * 24
4* 11 120 119
4 - n t)2 144
4 - 9 2 76 25 5
6 -9 0 * 21
6 • 1 178 175
4 -4 134 114
6 7 2 * 102
6 •. 5 7 * 56
4 -1 0 * 45
4 •2 7 8 * 74
4 -1 0 * 184 0 19 1 196
4 1 6 4 * 32
4 2 no 8 74 1 1 2 5 1144 I 15* 78
6 3 0* 784 4 5 1* 58
6 7 1 40 1 2 )
6 • 4 7* 45
4 9 0* 12
4 10 7 7* 494 I t 81* 1 1
4 12 1 5 * 12
4 1 1 2 2 0 2 ) 6
1 14 1 1
6 15 5 4 * 1 5
4 14 0* 1
6 17 74* 14
4 18 0 * 13
6 : » 0 * 1 1
18 4 7-20 0* 20 885 5
33 4 7-19 74* 63 49 5
11 4 7-18 0* 82 814 5
12 4 7-17 80* 27 45 5
11 4 7 -U C* 22 847 5
33 4 7-15 0* 92 790 5
33 4 7-14 59* 68 62 5
11 4 7-13 0* 36 7 7 t  5
81 4 7-12 66* 77 21 5
664 4 7-11 16* 64 217 5
11 4 7-10 63* 40 52 5
25 ) 4 7 -9 72* 64 48 5
12 4 7 -8 C* 50 722 5
17. * 7 -7 *9* 84 65 5
718 4 7 -6 0* 12 736 5
15 4 7 -5 0* 51 733 5
1 ) 4 7 -4 0* 67 739 3
50 4 7 -3 0* 55 771 5
767 4 7 -2 22* 90 158 5
56 4 7  -1 *6* 128 76 5
813 4 7 0 189 187 12 5
42 4 7 1 60* 21 55 5
880 4 7 2 69* 21 45 5
82) 4 T J 234 2 4 9 13 5
854 4 7 4 0* ; 730 5
858 4 7 5 39* 37 87 5
89 4 7 6 62* 21 22 5
81 4 7 7 ■' ■ 16 294 5
22 4 i  a 22 70 3
72 4 7 9 4 733 5
52 4 7 1 3 69 817 5
14 4 7 ;■ 170 9 5
9 4 7 42 152 5
729 4 7 82 51 5
747 4 7 • 11 57 5
14 4 7 62 1? 5
1 )5 i 6 r .  •>
700 4 * 29 5 4  5
12 4 . 4 65 51 5
645 4 6 2 * 5 42 5
11 9 5 78 15 5
7 82* 72 42 5
46 0* 28 8 )6  5
644 . 1 67* 1) 51 5
6)7 - 9 72* 63 19 5
240 * -8 47* 26 73 5
10 4 - 7 0* 43 609 5
8 -6 79* 129 18 5
8 -5 78* 29 43 5
8 -4 76* 41 41 5
8 -3 82* 64 16 5
8 -2 124 114 11 3
8 -1 81* 79 42 5
.4 8 0 0* 103 833 5
12 8 1 63* 23 54 3
157 8 2 171 141 8 5
21 8 ) 44* 43 77 5
11 8 4 62* 4 ) 53 5
64 8 5 0* 37 797 5
14 8 6 0* 27 779 5
49 8 7 0* 90 839 5
14 ft 8 51* 21 68 3
21 J 9 0* 64 817 3
7 0 6 10 0* 18 794 3
8 ft 11 c * 28 328 3
8 8 12 0* 6 837 5
i c a 8 1) 0* 1 3 )3  3
21 9-10 0* 26 8 5 ) 3
4 5 9 -9 69* 64 47 3
47 9 -8 0* 6 7 867 5
817 9 - 7 0* 9 ) 8 )3  3
840 9 -6 62* 83 21 5
103 9 - 5 4 6 * 32 63 3
49 9 - 4 69* 60 49 5
646 9 -1 51* 86 67 3
17 9 -2 0* 18 8*1 5
836 9 -1 110 96 12 5
49 9  0 23* 30 139 5
767 9  I 0* 11 852 5
4 ) 9  2 0* 8 82? 5
6 ) 9  ) 0* 0 8 3 ) ,  3
10 9 4 )4 * 46 34 3
7)0 9  5 28* 76 121 5
11 9 6 0* 19 868 3
10 0-2? 91* 84 19 3
11 0-25 0* 32 769 3
267 0-21 I t * 86 2 )8  3
8 0-21 0* l i t 7 7 2  5
12 0-19 43* 60 13 3
17 0-17 116 112 13 5
21 0 -1 ) 0* 11 627 5
712 0 -1 ) 104 B t 13 3
16 0-11 170 164 10 5
701 0 - 9 78 7 271 1 2  3
9 0 -7 0 * 60 5 * 6  5
4 8 0 • ) 4 4 * 90 73 5
I t 0 - ) 0* 51 354 3
10 0 - I 195 357 10 3
226 0 1 3 0 9 502 9 3
724 0 1 79* 2 2 39 3
6 8 0 3 257 2 76 I )  3
9 0 7 270 2 ) 4 13 3
78 0 9 79* 9 40 3
717 0 11 14) 127 10 3
46 0 11 1 1 2 105 14 3
*3 0 15 87* 4 4 4 4  3
220 0 17 63* 4 ) 68 3
14 0 19 0* 14 756 5
782 0 21 0* 2 9 8 0 ) 3
6 9 0 2 ) 9 9 * 84 i *  5
113 1*28 0* 48 8 1 0  3
*5 1-27 0* 0 too 3
788 1-26 0* 4 )07 5
617 1-25 62* 8 ) 29 3
an  a s t e r t k  w e r e r o n a l d e r e d  u n o b s e r v e d .
I F o b s F c a l c S l g F H  K  L
- —— — — _ ----------- -
2 4 0* 9 8 7 8 0 5  3 - 1 3
2 3 0* 7 4 7 5 1 3  3 - 1 2
22 4 8 * 20 9 0 5  3 - U
21 1 1 4 1 2 8 I S 5  3 - 1 0
20 1 4 0 1 4 6 1 3 5  3 - 9
1 9 8 9 * 8 9 1 8 5  3 - 8
1 8 7 5 * 3 6 22 5  3 - 7
1 7 2 1 9 2 2 5 9 5  3 - 6
1 6 0* 1 0 8 6 8 0 5  3 - 5
1 5 7 8 * 12 4 7 5  3 - 4
1 4 0* 3 4 6 2 2 5  3 - 3
1 3 1 5 * 8 2 4 3 5  3 - 2
12 0* 2 6 5 7 6 5  3 - 1
11 2 4 5 220 U 5  3  0
10 3 0 4 3 1 4 1 4 5  3  1
-9 66* 100 5 2 5  3  2
-8 0* 1 5 6 1 5  3  3
- 7 1 8 1 1 8 0 10 5  3  4
-6 2 7 7 2 7 4 1 4 5  3  5
- 5 2 8 * 8 2 4 4 5  3  6
* 4 1 5 2 1 2 1 8 5  3  7
- 3 3 8 2 3 8 7 1 1 5  3  8
-2 0* 4 5 2 7 5  3  9
- 1 6 2 * 1 1  ■ 4 8 5  3  1 0
0 5 5 * 7 0 5 7 5  3  1 1
1 3 2 * 0 100 5  3  1 2
2 3 0 0 3 4 3 1 3 5  3  1 3
3 1 3 8 1 5 1 9 5  3  1 4
4 4 2 * 2 4 7 4 5  3  1 5
5 1 8 0 2 0 9 8 5  3  1 6
6 1 3 1 1 3 2 9 5  3  1 7
7 4 3 * 7 9 7 1 5  3  1 8
8 3 0 1 3 0 3 12 5  3  1 9
9 3 0 1 2 9 7 1 3 5  3  2 0
10 0* 2 8 6 3 5 5  3  2 1
11 1 2 3 1 7 5 1 1 5  3  2 2
12 6 3 * 1 0 4 21 5  4 - 2 5
1 3 1 1 1 1 2 8 1 3 5  4 - 2 4
1 4 9 7 9 8 1 4 5  4 - 2 3
1 5 1 8 8 1 7 3 12 5  4 - 2 2
1 6 9 2 * 102 1 7 5  4 - 2 1
1 7 1 6 0 1 6 9 10 5  4 - 2 0
1 8 0* 21 2 8 3 5  4 - 1 9
1 9 0* 7 7 7 4 5 5  4 - 1 8
20 0* 3 2 9 9 5  4 - 1 7
21 4 1 * 7 3 9 7 5  4 - 1 6
22 5 2 * 5 0 71 5  4 - 1 5
2 3 0* 4 0 8 7 4 5  4 - 1 4
2 4 5 4 * 1 6 7 0 5  4 - 1 3
2 7 6 1 * 2 6 6 7 5  4 - 1 2
2 6 0* 9 3 1 5 5  4  1 1
2 5 » 6* 5 0 4 8 5  4 - 1 0
2 4 7 9 * 6 5 2 3 5  4 - 9
2 ) 1 0 9 1 1 4 1 6 3  4 - 8
22 6 0 * 7 7 2 9 5  < - 7
21 5 2 * 5 5 8 9 5  4  -6
20 9 1 * 4 8 4 9 5  4 - 5
1 9 88* 66 4 9 5  4 - 4
1 8 1 6 3 1 7 2 1 1 5  4  - 3
1 7 0* 1 7 7 0 4 5  4  - 2
1 6 86* 8 0 4 9 5  4 - 1
1 5 4 4 * 6 9 3 5 5  4  0
1 4 3 6 * 3 9 1 0 8 3  4  1
1 3 2 3 0 2 1 7 9 3  4  2
12 no 3 3 0 I S 5  4  3
11 3 3 6 3 U * . ) 3  4  4
10 3 2 6 3 1 3  4  5
- 9 11 2 i : 3  4  6
-8 1 3 1 1 6 0 5  4  7
- J 3 5 * 3 6 3  4  8
-6 2 4 4 2 3 6 1 1 5  4  9
- 5 2 9 1 3 0 9 1 4 5  4  1 0
• 4 0* 2 6 5 3 5 5  4  1 1
* 3 1 4 4 1 4 8 9 5  4  1 2
-2 7 3 * 9 5 4 5 5  4  1 3
- 1 3 4 8 3 3 0 12 5  4  1 4
0 1 5 7 1 8 1 12 3  4  1 5
1 0* 2 3 5 4 7 3  4  1 6
2 3 0 5 2 8 4 1 3 3  4  1 7
3 200 201 12 5  4  1 8
4 4 3 6 4 2 9 1 1 3  4  1 9
5 3 ) 1 3 4 7 12 3  4  2 0
6 3 9 * 4 4 3 2 5  4  2 1
7 0* 10 6 0 5 3  3 - 2 4
8 2 1 5 1 9 0 10 3  3 - 2 )
9 2 5 4 2 4 6 1 3 5  3 - 2 2
10 0* 3 6 4 4 5  3 - 2 1
11 1 0 8 1 2 4 1 ) 5  3*20
12 7 0 * 3 7 5 3 3  5 - 1 9
1 ) 1 4 0 1 4 9 1 ) 3  3 - 1 8
1 4 8 7 * 9 2 1 3 3  3 - 1 7
1 3 0* 3 ) 7 1 8 5  3 - 1 6
1 6 1 7 2 1 8 8 9 5  5 - 1 5
1 7 0* 3 7 7 1 8 3  5 - 1 4
1 8 6 0 * 7 7 2 ) 3  5 - 1 )
1 9 11* 3 7 4 8 J  3 - 1 2
20 71* 6 9 1 9 3  3 - U
21 0* 6 1 8 4 7 3  3 - 1 0
22 0* 3 2 7 9 6 3  3 - 9
2 3 0* 6 1 8 6 0 5  3 - 8
21 0* J 8 1 1 3  3 - 7
2 6 4 4 * 3 8 3 6 3  3 - 6
2 3 88* 21 4 8 5  3 - 3
2 4 86* 1 3 0 5  5 - 4
2 3 0 * 2 9 7 6 3 3  3 - 3
22 1 9 8 1 9 1 10 3  3 - 2
21 0* ( 7 7 3 7 3  3 - 1
20 1 6 8 1 6 1 1 ! 3  3  0
1 9 7 9 * 9 4 3 7 3  3  1
I t 6 7 * 3 1 6 4 5  3  2
1 7 0* 3 7 2 6 6 5  3  3
1 6 7 1 * 2 3 6 1 5  3  4
1 3 12 1 1 1 4 1 4 3  3  3
1 4 6 4 * 1 7 6 4 3  3  6
P a g e  5  o f  8 
F o b s  F c a l c  S l g F
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2 1
(
Values o f  10*Fobs and lO F c a lc  f o r  NC 022599 ■ 6 o f  8
K L F o b s
5 7 0 *
3 B 1 * 5
5 9 1 7 0
5 10 1 9 7
5 11 3 3 0
5 12 1 7 2
5 I j 7 8 *
5 1 C 5 8 *
5 1 5 7 3 *
5 1 6 4 7 *
5 1 7 0*
5 I B 0*
5 1 9 * 5 *
6 - 21 0*
6- 20 6 2 *
6- 1 9 0*
6 - 1 8 8 2 *
t - 1 ? 8 0 *
6- 1 6 122
6 - 1 5 1 9 1
6- 1C 0*
6 - 1 3 7 0 *
6- 12 4 4 *
6 - I I 2 0 5
li­ 1 C 3 6 *
ft - 9 5 3 *
6 - 8 Q *
6 - 7 0*
6 -6 9 3
6 - 3 C *
6 - C 0*
6 - 3 7 * *
6 -2 7 3 *
6 * * ■
6 0 1 1 4
6 1 7 6 *
6 2 5 * *
6 3 221
6 c S B *
6 5 7 9 *
6 6 1 2 8
6 7 0*
6 a 0*
6 9 j *
6 10 1*8
6 11 0*
6 12 4 6 *
6 n 6 7 *
6 l * 0*
6 1 5 0*
t 1 6 7 7 *
6 1 7 0 *
7 - 1 8 0*
7 - 1 7 * 6*
7 - 1 6 3 5 *
7 - 1 5 68*
; • 1 4 G *
7 - 1 3 0*
7 - 12 * 9 *
7 - ■11 5 * *
7 - 10 6f t *
7 - 9 * 7 *
7 - B 0*
7 - 7 0*
7 -6 0*
7 5 c *
7 - 4 7 2 *
7 • I 3 2 *
7 - i 12 1
7 - 1 * f t *
7 0 28 *
7 • C *
", 2 7 7 *
7 ) C *
7 4 6 5 *
7 5 1 1 1
7 6 0 "
1 7 15*
1 ft 0 *
7 9 7 7 *
7 10 0*
7 11 0*
7 12 3 7 *
7 1 ) 0*
7 { 4 *5*ft■ 1 4 0*
* 11 5 *ft ; ? 0*ft i t C *ft , *  i * C *ft - 7 2 7 *ft ft ; •
ft • 7 0*
ft - 4 0*
ft .» 0 *
ft -4 6 7 *
ft o 7 3 *
ft 1 5  7
ft ■1 **•
ft c 3 9 *
ft £ 2 7 *
ft 2 26 *
ft 1 0*
ft 4 a*
ft i 0*
II 4 0*
ft 7 1ft*
1 ft 7 2 *ft 7 * 1 *
II 1 o r >*
7 - 4 7 2 *
* *1 7 7 *
> -2 4 3 *
7 ■ 1 0*
f l a t
:a lc S igF R K L
1 687 5 9 0
134 10 6 0-26
171 9 6 0-24
207 12 6 0-22
333 14 6 0-20
184 9 6 0-18
71 48 6 0-16
28 25 6 0-14
1 50 6 0-12
8 30 6 0-10
73 813 6 0 -0
50 795 6 0 -6
57 29 6 0 -4
38 833 6 0 -2
70 24 6 C 0
50 824 6 0 2
106 48 6 0 4
44 *7 6 0 6
142 13 6 o  a
180 9 6 0 10
2 73* 6 0 12
70 5 2 6 C 1 *
9 90 6 0 16
209 R 6 0 18
81 97 6 0 20
20 66 6 0 22
3 716 6 1-27
29 698 6 1-26
99 15 6 1-25
4 0 268 6 1-24
4 8 714 6 1-23
58 *8 6 1-22
56 17 6 1-21
25 77 6 1-20
115 12 6 1-19
68 I B 6 1-18
105 17 6 1-17
202 11 6 1 - 1 6
37 2* 6 1-15
60 * 7 6 1-14
123 11 6 1 - 1 3
89 780 6 1-12
79 71- 6 3 - 1 1
14 7 '  1 6 1-10
1*1 .0 6 1 -9* 7*1 6 1 -8
7* 82 6 1 -7
56 59 6 1 -6
50 H32 6 1 - 5
36 7 70 6 1 -4
*7 46 6 1 -3
5 839 6 I -2
33 852 6 1 -1
7 74 6 1 0
43 1 0 7 6 I 1
1* 55 6 I 2
88 827 6 1 3
63 815 6 1 *
15 78 6 1 5
73 67 6 1 6
5 ) 21 4 I 7
16 7* 6 1 8
12 7*7 4 1 9
22 721 6 1 10
85 78* 6 1 11
*5 7 98 6 ; i :
18 ** 6 1 13
10 *2 6 1 1*
1*4 11 6 1 15
64 23 4 I 16
6 0 128 1 17
6 713 6 : is
1ft 4* 1 19
1 7 7ft 1 70
6ft 57 6 1 21
137 * * 4 1 22
5 755 2-26
19 173 4 2-25
79 835 2-2*
2 *3 4 2 23
67 825 6 2-27
) 794 4 2-21
25 93 4 2-20
7 841 t 2-19
t* 23 2-1*II *93 4 2-17
16 *45 i 2-16
2ft 114 4 2-15
40 ftlS 6 2-1*
57 *29 6 2-13
55 11* 6 2-12
24 n*a 6 2 -r .
11 748 6 2-10
40 834 6 2 -9
52 791 6 2 -8
42 51 4 2 -7
61 17 4 2 -6
117 1* 2 -3
1 r 75 4 2 -*
17 27 4 2 -3
44 47 4 2 -2
75 5* 4 2 1
7* 815 4 i  0
*1 855 6 2 1
11 811 6 2 2
745 « 7 3
82 •  7 4 2 *
4 * 7 4 J  3
17 VI « 2 *
11 312 6 2 787 *2 4 2 ■
4 ) 19 6 2 9
2 7 48 4 2 10
0 8*4 4 X it
r o b s F c a l c S i g F H X L F o b s F c a l c S i g F H K  L F o b s F e a i c S i g F
----------- ------------- ----------- ' * ----------- ----------- - ■ ----------- -------------- ----------
0* 3 3 9 1 4 6 2 3 2 3 3 * 5 7 1 1 7 6 5  - t t 2 9 9 3 0 7 1 3
0* 21 8 4 1 6 2  1 3 4 8 * 2 4 3 2 6 5  - 7 5 5 * 1 4 26
2 8 * 5 i 1 8 0 6 2  1 4 7 5 * 21 5 2 6 5  -6 8 0 * 7 7 5 0
2 4 2 2 5 1 10 6 2  1 5 6 3 * 5 7 6 5 6 5  j 1 4 5 1 6 9 12
0* 7 * 7 8 3 6 2 1 6 10 1 7 9 1 5 6 J  - 4 0* 2 4 7 2 8
8 7 * 9 5 3 6 .1 1 7 4 5 * 2 7 3 4 6 5  - 3 4 6 * 68 86
8 3 * 7 2 21 6 1  1 8 3 6 * 1 4 1 0 8 6 5  - 2 7 3 * 5 3 20
2 8 3 2 6 5 1 6 6 2  1 9 3 1 * 3 1 122 6 5  - 1 1 6 5 1 7 6 11
1 7 5 1 6 6 10 6 2 20 6 2 ' 7 4 6 5 6 5  0 6 5 * 5 7 22
100 8 7 1 6 6 2 21 0* 9 7 8 7 6 5  1 66* 7 0 6 3
0* 10 5 8 9 6 3 - 2 5 3 4 * 7 1 1 3 1 6 5  2 1 4 5 1 4 2 11
1 8 3 7 0 3 10 6 3 - 2 4 5 7 * 21 8 4 6 5  3 0* 8 7 0 8
0* 6 3 5 9 1 6 3 - 2 3 88* 12 5 8 6 5  4 4 2 * 4 5 3 7
0 * 5 7 5 6 5 6 3 - 2 2 0* 1 6 3 1 2 6 5  5 0* 4 4 7 1 6
2 5 9 2 7 8 1 4 6 3 - 2 1 0* 7 7 6 5 6 5  6 0* 6 3 7 5 9
4 0 8 3 6 3 1 1 6 3 - 2 0 0* 4 0 7 6 8 6 5  ’ 6 5 * 1 6 2 68
1 2 6 1 0 3 11 b 3 - 1 9 5 7 * 2 4 3 4 ft 5  8 0* 12 7 2 1
1 5 3 1 5 3 9 6 3 - 1 8 0* 8 7 1 * 6 5  9 8 4 * 9 4 1 9
0* 5 4 668 6 3 - . ’ 7 0* 8 0 7 2 9 6 5  1 0 0* 2 8 2 9 0
1 0 7 8 0 1 4 6 3 - 1 6 2 2 4 2 3 0 1 4 6 5  1 1 7 2 * 7 3 22
0* 2 9 7 3 2 6 3 - 1 5 2 1 6 2 1 3 10 6 5  1 2 8 4 * 4 0 4 7
2 2 7 2 4 1 1 1 6 3 - . * 0* 1 688 6 5  1 3 7 4 * 7 3 21
0* 6 1 7 2 8 6 3 - 1 3 5 0 * 5 2 9 9 6 5  1 4 0* 12 8 0 2
a * * 7 9 22 6 3 - 1 2 68* 8 2 6 9 6 5  1 5 66* 68 5 4
0* 2 9 8 2 4 6 3 - 1 1 1 7 0 1 4 4 10 6 5  1 6 4 6 * 12 7 2
8 3 * 9 4 8 6 3 - 1 0 3 3 * 3 * 4 1 6 6 5  1 7 6 2 * 4 5 5 4
0* 8 0 9 6 3  - 9 0* 11 6 4 0 6 6 -20 1 0 5 5 7 1 3
2 8 * 1 9 1 7 2 6 3  -8 12 1 1 3 5 1 4 6 6 - 1 9 7 0 * 1 3 5 4
0* 8 8 3 7 6 3  - 7 1 7 8 1 8 5 9 6 6 - 1 3 6 1 * 1 7 6 0
7 8 * 100 68 6 3  -6 7 7 * 6 2 20 6 6 - 1 7 5 5 * 3 3 7 3
0* 2 8 8 0 9 6 3  - 5 3 9 * 0 9 8 6 6 - 1 6 0* 6 3 1 5
121 1 2 6 1 6 6 3  - 4 0* 1 1 6 4 3 6 6 - 1 5 0* 4 4 7 6 8
1 2 9 1 2 5 1 5 6 3  - 1 1 6 5 1 7 1 1 C 6 6 - 1 * 8 3 * 66 4 9
5 1 * 2 7 9 3 6 3  -2 1 2 8 1*2 12 6 6 - 1 3 8 2 * 1 4 4 9
5 9 * 10 *1 6 3  - 1 1 3 7 1 3 8 11 6 6 -1 2 0* 4 3 3 Q 1
7 4 * 6 0 66 6 3  0 2 3 6 2*2 I * 6 6 -1 1 1 * 5 1 8 2 1 7
1 5 3 12 1 12 6 3  1 3 1 * 2 9 6 1 5 6 6 -1 0 6 3 * 3 0 6 2
0* 2 6 2 6 4 6 3  2 2 2 7 2 2 7 8 6 6 - 9 6 5 * 4 7 6' J
0* 7 1 6 5 9 6 3  3 3 9 6 4 0 0 1 3 6 6 -8 0* 3 4 7 4 5
c * 1 7 0 9 6 3  4 16 * 4 2 * 5 6 6 - 7 1 1 2 1 2 5 1 3
0* 9 6 7 1 3 6 3  5 1 7 2 1 7 * 9 6 6 -6 68* 3 5 4
6 1 * 6 1 2 7 6 3  6 C * 3 3 7 3 2 6 6 - 5 0 * 7 2 7 5 6
200 1 8 1 9 6 3  7 1 3 7 1 3 2 12 6 6 - 4 1 8 7 200 10
0* 6 6 5 3 6 3  8 9 4 * 8 4 1 7 6 6 - 3 88* 1 2 5 1 7
3 2 6 2 9 8 1 3 6 3  9 2 6 3 2 3 3 10 6 6 -2 1 3 6 1 3 9 t l
7 2 * 9 8 21 6 3  1 0 0* 5 5 7 0 * 6 6 - 1 6 5 * 2 9 5 *
C * *0 6 2 0 6 3  11 0* 5 9 7 3 6 6 6 0 0* 4 2 7 1 0
1 3 9 1 7 7 1 4 6 3  1 2 0* 2 7 7 3 5 6 6 1 2 3 9 2 4 3 10
4 7 * 2 5 5 5 6 3  1 3 12 1 1 2 9 1 3 6 6 2 2 8 * 4 2 3 3
0* 8 3 6 1 2 6 1  1 4 1 5 * 1 6 6 12 6 6 3 7 5 * 3 5 5 0
7 0 * * 5 5 0 6 3  1 5 2 0 8 2 ’  5 1 1 6 6 4 7 4 * 9 8 *1
6* * 7 8 5 9 4 3  1 6 100 1 0 5 1 5 6 6 5 8 4 * 4 4 5
1 7 3 1 8 9 a 6 3  1 7 0 * 5 1 7 7 7 6 6 6 2 8 * 7 4 5 7
7 3 * 1 C 6 1 9 6 3  I B 0* 8 1 3 1 7 6 6 7 7 3 * 7 1 5 5
2 8 6 7 5 7 1 4 ft 3  1 9 5 5 * 1 4 6 2 6 6 8 7 1 * 8 7 5 7
2 1 7 2 3 7 1 3 6 3  20 0* 4 0 3 1 9 6 6 9 0* 3 3 7 6 *
* 7 * 1 0 6 3 0 6 4 - 2 4 5 2 * 3 8 8 2 6 6 10 0* 21 7 5 1
0* 21 6 0 9 6 4 - 2 3 0 * 11 7 8 9 6 6 11 86* 6 7 1 8
1 2 9 1 3 1 11 6 * -22 0* 1 6 7 8 5 6 6 12 4 0 * 3 5 9 5
1*2 1 1 6 10 6 4 - 2 1 9 5 * 5 1 5 2 6 6 1 3 86* 7 * *
0* 6 4 2*8 6 4 * 2 0 1 9 2 1 8 6 12 6 6 1 4 0* 2 4 7 8 7
0* 6 5 6 6 4 6 4 - 1 9 0* U S 7 9 5 6 6 1 5 4 5 * 11 7 6
6 3 * 3 2 3 6 4 - 1 8 8 1 * 9 8 2 5 6 7 - 1 6 0* 1 7 8 0 0
1 6 0 1 5 0 9 6 4 - 1 7 1 1 3 * 4 7 5 7 6 7 - 1 3 0* 12 8*1
120 1 2 3 12 6 4 - 1 6 4 6 * 4 3 *1 6 7 - 1 4 0* 3 9 7 9 6
1 9 5 1 9 7 e 6 * 1 5 2 7 * 9 4 181 6 7 - 1 3 66* 2 6 5 6
7 1 * 5 4 5 5 6 * - l * 8 5 * 1 8 5 7 6 7 - 1 2 0* 8 9 7  6 0
1 1 3 1*6 1 4 6 * - 1 3 2 0 9 1 9 9 10 6 7 - 1 1 0* 2 7 7 9 8
C * 3f t 7 4 * 6 * -1 2 1 8 3 1 7 6 11 6 7 - 1 0 6 4 * 3 7 2 3
8 9 * 6 9 1 8 6 4 - 1 1 0 * 5 6 7 2 1 6 7  - 9 0* 2 9 7 8 0
0* 9 0 7 8 9 f 4 - 1 0 1 7 8 1 9 ) 1 7 6 7  -8 0* 11 8 0 7
9 f t * 1 2 6 2 7 ft *  - 9 1 5 8 1 6 3 12 6 7 - 7 4 2 * 3 4 8)
6 7 * 5 1 6 2 6 4  -8 0* 1 3 5 122 6 7  -6 9 8 101 1 5
0* * S 3 ) 6 4  - 7 102 9 1 1 3 6 7  - 3 4 2 * 3 8 3 *
0* 5 9 8 3 1 6 4  - 4 0* 4 4 6 9 6 6 7 - 4 6 9 * 4 9 21
0* 7 2 B 3 * 5 *  - 5 1 6 0 1 5 9 10 6 7  - 3 7 9 * ‘ 9 2 *8
0* 11 8 2 9 4 4  - * 0* 10 6 8 3 6 7  - 2 1 0 9 1 3 8 1 *
0* 1 3 8 ) 9 6 4  - ) 7 0 * 9 4 21 6 7 - 1 6 2 * 5 5 5 9
0* * 7 7 * ft *  - I 8 2 * ( ' 4 f t ft 7  0 0* 3 9 7 6 8
c * 9 9 7 7 6 6 4 - 1 8 1 * 1 7 5 4 9 6 7  1 1 1 4 1 2 5 1 4
1 3 7 1 4 5 1 ) 6 4  0 3 5 * 5 9 7 1 6 7  2 0* 5 7 8 7
2 1 * 2 1 8 10 ft 4  1 7 0 * 102 5 7 6 7  3 0* 4 4 8 0 3
1 1 3 1 1 3 1 ft 6 4 2 0* f t ) 6 8 7 6 7  4 0* 2 8 0 3
1 8 7 1 8 5 11 6 4  3 1*6 1 5 0 11 6 7  5 3 9 * 21 9 5
1 9 1 1 9 0 11 6 4  4 1 9 3 1 7 1 8 ft 7  6 2 3 * 3 0 1 5 3
0* 7 6 7 6 0 6 4 5 3 5 * 1 3 1 1 4 b 7 7 0* 3 6 3 1 5
7 7 * 1 3 3 6 4 6 4  6 2 6 2 2 * 4 11 ft 7  8 7 7 * 8 1 1 9
2 11 2 1 3 9 6 4  7 0* 8 7 2 0 6 7  9 5 8 * 9 2 6 2
2 7 3 2 8 5 1 ) 6 4 8 1 3 9 1 1 9 12 6 7  1 0 6 7 * 1 * 5 1
0* 3 0 4 6 f t 6 4  9 0* 8 686 ft 7  1 1 0* 1 6 868
C * 3 6 6 3 6 4 \ 10 3 3 1 1 * 3 1 5 6 8 -10 3 4 * 1 6 3 8
1 2 8 1 1 7 1 ) 6 4  1 1 0* 11 7 4 1 6 8 - 9 0* 1 7 8 0 7
10 1 1 0 9 1 6 6 4 1 7 * 9 * s ; 8 7 6 8 -8 0* 1 7 8 2 4
1 3 * 1 3 9 U 6 *  11 12 1 12 1 11 6 8 - 7 8 1 * 1 4 4 1
9 * * 8 3 1 4 6 4 1 * 7 8 * 9 * 20 6 8 -6 0* 0 8 0 9
* 8* 7 6 11 6 4 1 5 1 5 * 7 9 1 1 1 6 8 - 3 5 9 * 3 4 6 0
6 1 * * 4 2 4 6 4  1f t 0* i r 7 9 4 6 a  - 4 0* 1 7 8 5 4
* 6* 1 9 7 9 ft 4  1 7 2 9 * 1 ) 10 6 ft - 3 0* 2 ) 8 4 8
1 6 7 1 4 9 9 6 4  1 1 0* 1 )22 6 ft -2 0* 2 Hi2 1 * 3 3 1 7 7 ft 4  ’ •» 7 5 * 7 4 1 8 6 ft - I 0* 11
1 6 3 1 7 ; 9 ft *  - * 7 9 * 6 5 3 ) 6 ft 0 7 8 * 3 1 • 4 )
2 6 7 2 5 4 1 4 ft 5  ■ r * 4 4 II6 0 6 a  i 2 9 * 4 8 1 1 6
2 7 3 2 6 f t ( 4 i 3 - 7 0 6* * 6 3 6 2 ft a  2 1 7 * 5 7 7 0 0
10 * 6 4 1 ft V 3 - 1 9 2 1 9 1 6 1 ft f t  3 0* 4 8 9 9
9 9 1 0 3 1 4 3 -  1 ft 5 0 * 6 0 8 9 6 •  4 7 6 * 4 1 4 22 6ft 2 * 3 1 3 3 - 1 7 9 2 * 3 7 1 8 ft 8 3 5 3 * ft 6 0
1 3 3 1 * 3 11 5  1 4 3 7 * 4 9 1 1 3 7 0 - 2 ) 10 * 6 2 6 9
1 0 4 ft* ft 3  1 5 * * * • 5 ) f t 7 0 - 2 ) 8 0 * 8 2 7 2
7 0 * 1 1 3 4 ft 3 - 1 * 6 2 * 9 1 2 7 7 0 -2 1 0* ft 7 7 1
9 7 7 4 1 5 6 3 - 1 1 1 6 9 1 7 3 12 7 0 - 1 9 2211 2 2 7 1 3
0* 1 7 6 4 1 6 5  1 7 * 0* f t l 4 2 7 0 - 1 7 0* £.6 7 8 )
0* 11 4 9 1 4 3 - 1 1 1 6 1 1 * 5 10 J 0 - 1 5 9 4 * 3 2 60
I I * * 82 *1 4 5 - 1 0 0* f t l 7 4 4 7 0 - 1 ) 112 9 7 1 9
0* * 4 7 2 7 4 3  - 9 0* ) f t 7 1 2 1 0 - 1 1 9 0 * W 4 5 7
9 * f  l " 1"   i * t a * d  w i t h  a n  a t f e r l t b  v * r *  e n e i s l d e i e d  i~-.  i b s e r - v e - t
2*
Va ' *  10*Foba and 10*Fca lc f o r  HC 022599
X t. F o b * F c a l c
0 - 9 1 7 6 1 9 9
0 - 7 2 8 3 2 4 8
0 - 5 9 8 * ©80 - 3 7 6 * 7 4
0 - 1 5 3 * 1 4 6
0 1 1 4 1 1 3 4
0 3 0 * 2 6
0 5 0 * 7 2
0 7 6 1 * 1 3 30 9 9 3 * 9 6
0 11 0 * 4 8
0 1 ) 2 4 9 2 2 6
0 1 5 1 1 4 1 2 3
0 1 7 C * 2
0 1 9 1 9 * 1
1 - 2 5 8 1 * 4 5
1 - 2 4 3 7 * 1 8
1 - 2 3 7 4 * 7 7
1 - 22 7 1 * 8 3
l - 21 1 1 3 * 1 0 4
1 - 20 2 3 * 11
1 - 1 9 2 7 * 2 9
I - 1 8 0* 1 9
l - 1 7 0* 1 6
1 - 1 6 0* 221 - 1 3 0 * 20
1 - 1 4 0 * 5 0
1 - 1 3 1 2 5 1 2 41 - 12 9 6 * 1 C B
1 - 1 1 6 2 * 1 1 5
1 - 10 8 5 * 4 9
1 - 9 0* 3 0
1 -8 0 * 1 1 5
1 - 7 3 4 * 7 8
1 -6 9 2 * 1 ) 1
1 - 5 C * 3 6
1 - 4 0 * 9
1 - 3 5 9 * 4 3
1 -2 1 1 9 1 3 3
1 - 1 0 * 3 5
1 C 8 3 * 1 1 3
1 1 0 * 1 4
1 2 1 6 3 1 3 3
1 3 102 1 1 6
1 4 1 5 0 1 5 2
* 5 1 7 * 7 6
1 6 3 3 * 4 6
1 7 8 5 * 10 J
1 8 0* 20
1 9 0 * 3 5
1 10 4 7 * 4 4
1 1 1 7 1 * 3 3
1 12 O' - 1 5 8
1 1 3 5 3 * 2 4
1 1 4 0 * 2 9
1 1 5 8 4 * 3 6
1 1 6 66* 66
1 1 7 0 * 1 4
1 1 8 6 9 * 1 7
1 1 9 C * 5
2' 2 3 7  7 * 3 9
2 - 2 4 7 3 * 7 7
8 ' 2 3 3 7 * 4 4
2 - 22 8 0 * 1 5
2 - 21 9 8 * 9 9
2 -■20 1 3 2 1 2 32 - 1 9 3 6 * 20
2 1 8 0* 101
2 - 1 7 7 3 * 9 2
7 * 1 6 0 * 12
1. ■1 5 1 7 2 1 7 0
2 ■■ H 1 ) 9 1 5 5
2 - 1 ) 12 2 1 0 7
2 - 12 8 0 * 1 1 9
2 *■11 202 200
2 • 10 1 2 7 1 2 92 -  9 0 * 3 1
2 -8 1 2 3 1 1 8
2 - 7 3 ) 4 ) 2 )
2 *6 6 4 * 4
2 - 3 3 7 * i d
2 - 4 7 2 * )1
2 - ) n o 1 1 9
2 2 1 1 7 1 8 2
2 - 1 0* 0 7
t 0 20 * 2 8
2 I 1 8 2 1)6
2 2 8 7 * 9
2 ) 1 1 3 1 2 )1 4 5 4 * 7 3
i 5 7 1 * n o
2 6 1 7 4 1 7 8
2 7 7 9 * )6
2 8 6 * 1 *
2 9 C * 9 0
2 10 4 9 * 7 6
2 I t 0* 2 4
2 12 0* 6 2
2 1 ) 1 7 6 1 4 5
2 1 4 1 1 3 10 )
2 1 3 i c ; » 1 7
2 1 6 2 4 * 4 7
2 1 7 0* 3 7
2 !8 0* 2 )
I 1 9 1 8 * 6 7
1 - 7 4 0* 4 0
3 2 ) ) 6* 2 6
1 - 2 7 • 4 )
) •21 0* 3 3
1 2 9 7 ) 9 1 ) 1
3 •11 0 * 2 7
3 - 1 8 1 1 4 * 1 2 8
) 1 7 9 5 * 9 1
1 ■ 1 6 6 7 * 5 4
11
14 
17 
57 
82 U
697
696
7 1
19 
293
15
16 
7 4 2
93
65
143
73
8 1
20 
92 
80
2 8 9
287
709
734
744
16
20
30 
53
63)
706
134
4 9
639
671 
71
14 
251
52
672 
11 
16 
11
256
31 
19
709
720
87
56
790
31
765
31
68
7 5 0
37 
838
65
75
149
68
38 
17
133
76) 
77
728 
1 ) 
13 
16 
24 
11 
13
729 
13 
17 
69 
4 3
3 9  
13 
10
367
81
11
47
13
80
6 4
U
21
760
7 ) 4
15 
7 4 ]
799 
10 
13 
17 
M
829
77) 
214 
8 0 7
800 
10
790
19
59
17
* a f i * ’ t l 'm i  f la g g e d  w ith  tn  « « t v r i ( k war* r 'u .tld a ta d  urv>M#rvid
K  L  F o b *  F c a l c  S l g F  H X  L
3-15 
3-14 
3-13 
3-12 
3 -U  
3-10 
3 -9 
3 -8 
3 -7
3 -2 
3 -1
3 10 
3 11 
3 12 
3 13
4-22 
4-21 
4-20 
4-19 
4-18 
4-17 
4-lt> 
4-13 
4-14 
4-13 
4-12 
4-11 
4-10 
4 -9
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4
4
3-20 
5-19 
3-18 
3-17 
3-16 
3 13 
3*14 3-11 
3-12 
5-11 
3*10 
3 -95 -8 
3 -7
5 - 4  3 -3
5 10 
5 11 
5 12
I i i
6-17
6 * 1 4
57*
135
181
90*
9 6 *
0*
9 2 *
104*
1670*
0*
0*
39*
58*
0*
117
116
224
1120*
265
8 6 *
14713)
84*
1 8 22000*
75*
67*
0*
78*
53*
53*
112
109*
0*0*
30*0*
93*
141
0*
201
11783*
122
27*IB)
97*
30*
19)
0*0*
1 1 695«
• s» 0*
2 1 8
C*
3 1 *
1)4
C *
0*
4 1 *
0*
1 6 7110
1 6 *
6 9 *
6 6 *
1 1 8
0*
7 8 *0*
7 9 *
162
8 5 *
6 7 *0*
9 7 *
54*
6 1 *0*
90*
12 *
81*
7 1 *
32*
0*
1 0 9
72*155
122
7 9 *
O'-
71*
0*
20 *0*
5 4 *
C *0*0*
•0*
) ) *0*
142 
181 
193
45
45 
84 
81 
67
162
57
32
19
9
56
28
121
89
215
113
113 
288 
121 
161 
166
41 
169 
188
10
63
53 
62 
62
6
31
122
I CO
54 
15102
84 
95
1 4 3
85 
182 
103
34 
123
98
199
103
89
190
21
23 
117
35 
172:bi
188
2 )6
156
65
24
227
39
j
31
85
1)9
89
9
ICO
46 
174 
125
34
02
7)
114
66 
72
64 
74
171IS
92
64
94
14
17
89
87
81
4 2  
13)
9)
<7
127
107
157
144 
61 
39 
•5
61
21
3
12
(5
\
; )
80
4)
8
------ - -
101 7 6-11
16 7 6-10
12 7 6 -9
53 7 6 -8
52 7 6 -7
726 7 6 -6
54 7 6 -5
17 7 6 -4
11 7 6 -3
697 7 6 -2
696 7 6 -1
698 7 6 0
116 7 6 1
8 ) 7 6 2
261 7 6 3
15 7 6 4
15 7 6 5
10 7 ti 6
16 6 7
774 7 6 8
17 7 6 9
36 7 6 10
13 7 6 11
12 7 7-13
20 7 7-12
10 7 7-11
9 7 7-10
784 7 7 -9
38 7 7 -8
61 7 7 -7
312 7 7 -6
47 7 7 -3
71 7 7 -4
68 7 7 -3
18 7 7 -2
19 7 7 -1
778 7 7 0
818 7 1 1
IBB 7 7 2
7)9 7 7 3
22 7 7 4
16 7 7 5
766 7 7 6
11 7 7 7
17 a 0-22
59 8 C-20
17 8 0-38
194 8 0-16
11 B 0-14
32 8 0-12
39 8 0-10
11 8 0 -0
709 8 0 -6
699 8 0 -4
16 8 □ -2
51 8 0 0
11 8 0 2
11 8 0 4
11 8 0 6
12 8 0 8
12 8 0 10
102 8 0 12
745 B 0 14
U 8 0 16
788 8 1-2 )
737 8 1-22
756 1-21
36 1-20
n 8 1-19
842 8 1-18
11) 8 1-17
98 8 1-16
324 8 1-13
11 a 1-14
17 0 1-1 )
119 S 1-12
21 8 1 -U
76 6 1-10
16 8 1 -9
SC) 8 1 -8
61 8 1 *7
307 8 1 -6
2 ) 8 1 -3
12 8 1 *4
3) 1 t -3
66 8 1 -2
776 a 1 -1
18 i I 0
77 8 1 1
67 8 1 2
762 a 1 3
48 a 1 4
46 1 3
31 0 1 6
64 8 I I
32 6 1 8
786 a * A
16 8 1 10
6) 8 i n
13 8 1 w
13 8 1 13
21 a 1 14
304 8 1 13
24 • 1 16
8)7 • 2 22
77 8 2-21
803 8 2-20
21 8 1-19
868 a 2-18
B M 4 2 *12
Ml* • 2-16
10 « 2-15
127 a 2-1*
792 • 2 -1 )
F o b * F c a l c S l g F H X  L F o b * F c i l c
0* 2 4 3 0 0 8 2 -1 2 1 2 6 1 3 2
8 7 * 3 1 -.8 8 2 - 1 1 0 * * 7
0* 1 7 9 5 8 2 -10 8 0 * 12
0 * 5 7 9 3 8 2  - 9 0 * 3 5
1 0 8 1 1 7 1 6 8 2 -8 0* 66
1 2 9 1 3 0 1 3 8 2  - 7 7 9 * 1 6
10 2 * 1 4 2 1 7 8 2 -6 9 9 * 2 6
68* 6 4 6 2 8 2  - 5 0* 8 0
0* 7 5 7 9 8 B 2  - 4 0* 3
68*' 1 3 5 9 8 2  - 3 1 4 1 1 5 8
3 7 * 1 5 1 1 2 8 2 -2 1 1 8 12 1
0* 2 9 7 6 6 8 2  - 1 4 6 * 1 3 7
86* 1 2 4 5 2 B 2 0 6 2 * 21
9 4 * 9 0 1 8 8 2 1 1 4 6 1 6 4
0 * 3 6 8 0 4 a 2 2 7 1 * 8 9
0* 12 7 5 2 8 2  3 86* 8 4
5 2 * 6 1 8 0 8 2  4 0* 5
6 2 * 4 2 68 8 2  5 0* 2 3
0* 10 8 0 3 8 2 6 8 3 * 1 1 9
0* 8 5 8 3 5 8 2  7 0* 2 3
0* 2 8 1 0 8 2 a 6 9 * 1 3 2
0* 6 8 1 5 B 2  9 0* 3 9
5 9 * 5 6 1 8 2 10 0* 9 S
7 1 * 5 5 4 8 8 2 11 3 9 * 20
0* 9 8 3 6 8 2 12 7 7 * 1 9
7 4 * 1 3 5 0 8 2  1 3 5 5 * 4 9
7 8 * 4 9 1 9 8 2  1 4 7 2 * 1 4
0* 1 9 3 1 4 8 2 1 5 0 * 20
2 7 * 7 3 3 6 8 3 - 2 1 4 9 * 1 3
6 5 * 3 2 6*. 8 3 - 2 0 1 5 2 1 5 6
6 2 * 3 3 6 2 8 3 - 1 9 0* 6 1
0* 6 8 2 6 8 3 - 1 8 6 3 * 3 8
0* 1 8 1 6 8 3 - 1 7 2 6 8 2 5 7
3 6 * 8 1 0 7 8 3 - 1 6 0* 2
4 8 * 5 9 8 0 8 3 - 1 3 1 3 9 1 0 7
8 3 * 4 8 4 6 8 3 - 1 4 3 7 * 2 7
0* 3 5 8 3 7 B 3 - 1 3 0* 1 9
0* 6 3 2 6 8 3 - 1 2 1 3 6 1 3 9
c * 11 8 1 2 8 3 - U 88* 10
5 1 * 3 2 7 4 8 3 - 1 0 1 4 7 1 4 3
C * 3 2 B 4 4 8 3  - 9 1 3 5 1 1 7
0* 22 8 1 5 8 3 -8 0* 12
3 9 * 2 3 6 0 8 3  - 7 1 4 8 I S O
C * 1 3 8 2 3 8 3  -6 0* 7 0
0* 6 8 5 5 8 3 - 5 4 4 * 5 4
6 0 * 6 ) 1 0 6 8 3  - 4 0 * 5 1
9 2 * 1 0 7 2 7 8 3  - 3 1 7 5 1 6 9
0* 2 8 7 4 7 8 )  -2 7 5 * 3 6
0* 3 7 2 2 B 3 - 1 0* 3 6
10 2 - 2 3 5 6 8 3  0 2 5 7 2 5 9
0* 3 8 7 6 2 8 3  1 1 4 2 1 4 3
0* 7 2 7 1 9 8 3  2 0 * 7 1
5 7 * 7 2 ) ) 8 3  3 6 5 * 3 8
2 5 3 2 4 9 1 4 8 3  4 9 3 * 7 0
6 5 * 1 0 3 7 8 8 3  5 O * S O
0* 7 5 7 4 7 8 3  6 0* 1 7
1 7 1 1 7 9 12 8 3  7 201 2 12
2 5 5 2 3 3 12 8 3  8 5 9 * 4 2
8 9 * I T 5 3 8 3  9 7 9 * 21
1 9 4 1 9 7 12 8 3  10 8 3 * 2 8
9 3 * 1 4 1 21 8 3  U 7 8 * 9 1
86* 7 6 2 3 8 3  12 0* 4 4
6 4 * 6 4 7 8 8 3  1 3 1 3 0 1 3 3
20 * 5 1 2 1 3 8 3  1 4 7 6 * 5 9
t * 1 7 8 3 3 4 - 1 9 O * 0
0* )0 3 1 B 4 - 1 8 1 * 7 1 4 9
0* 1 1 8 8 5 4 8 4 - 1 7 0* 22
1 0 3 * 3 3 7 4 - 1 6 3 1 * 21
0* 86 8 0 2 8 4 - 1 3 1 0 7 * 2 9
0* 6 4 7 8 9 a 4 - 1 4 8 2 * 7 3
9 0 * 4 2 6 9 8 4 - 1 ) 0* 7 2
0* 3 8 8 1 3 8 4 - 1 2 0* 0
88* 2 7 6 3 8 4 - 1 1 0* 20
0* 8 7 4 7 8 4 - 1 0 222 2 0 9
0* 1 4 7 3 6 B 4  - 9 1 0 4 * 7 1
7 0 * 6 4 7 9 8 4  -8 9 0 * 10 1
1 6 8 1 6 1 1 5 8 4  - 7 1 8 9 1 8 0
1 4 2 9 4 1 3 g 4  -6 6 7 * S O
0* 1 4 7 3 1 8 4  - 5 0* 0
1 2 7 122 1 7 8 4  -4 0» 2 6
5 0 * 7 8 1 0 3 8 4 • ’ 4 0 * 9 3
0* 6) 7 3 8 8 4 3 0 * 4 9
7 7 * 3 4 6 4 8 4  - 1 1 3 2 10 1
3 3 * 8 1 S » 8 4  0 0* 8
U * 3 6 7 8 4  1 0* 120
1 6 3 1 4 8 11 8 4 2 1 5 3 1 5 0
7 8 * 1 0 3 2 4 8 4  3 2 2 C 2 1 8
3 9 * 6 4 3 0 8 4 4 1 0 1 * 8 3
4 8 * 6 4 9 0 8 4  3 0 * 4 3
8 4 * 100 3 9 8 4  6 1 8 2 2 3 0
2 6 * 9 8 1 9 3 4  7 7 7 * 8
1 6 7 1 6 6 11 8 4 8 8 1 * 3 )
0* 3 6 7 1 1 8 4 9 7 2 * 0
3 2 * 8 4 1 4 8 8 4  1 0 6 3 * 4 9
7 8 * 6 6 0 8 4  1 1 20 * 5 9
3 4 * 3 1 3 4 a 4  ' 2 8 3 * 3
86* 2 3 3 3 8 4  1 ) 8 5 * 1 7
7 3 * 4 6 6 1 8 3 - 1 7 0* 6 0
9 3 * 3 9 4 9 I 3 - 1 6 7 7 * 3 2
7 9 * 7 9 2 4 a 3 - 1 3 4 1 * 7 0
6d * 2 7 2 7 8 3 * 1 4 7 1 * 8
6 5 * 7 7 6 9 8 3 - 1 3 88* 4 4
■  1 * U 6 3 7 • 3  12 68* 20
6 4 * 4 6 6 9 8 3 - U 0* 3 8
0* )0 8)0 a 3 - 1 0 1 9 * 3 7
• 6* 7 1 6 3 8 3  -9 0* 3 7
0 * 7 6 8 0 3 • 3  -8 3 8 * 8 0
0* 8) 7 7 9 8 5  - 7 8 9 * 1 ) 4
3 8 * 5 0 1 6 2 8 3  -6 1 3 4 1 5 8
0 * 6 7 7 0 • 3  - 3 7 3 * 8 1
0* 3 9 7 3 7 a 3  -4 9 2 * 0
0 * 1 6 7 4 6 8 3  - 3 2 4 * 110
4 2 * 2 9 1 4 0 8 3  - I 6 5 * 9 1
9 4 * 1 2 8 2 4 a 3  - I 82* 2 7
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H K L F o b s F c a l c
a 3 0 1 1 5 6 2
8 5 1 0 * 3 8
8 3 2 9 1 * 8 4
8 3 3 2 0 * 5 5
8 5 6 0 * 5 9
8 5 3 9 1 * 5 8
8 5 6 1 1 8 1 4 5
8 3 7 3 1 * B4
8 5 8 7 3 * 1 5
8 5 9 4 3 * 5 3
B 5 10 0 * 17
b 6- 13 5 7 * 16
a 6- 12 0 * E4
a 6- 11 9 6 * 4 6
8 6- 10 9 0 * 3 2
8 i ,0 0 * 2 7
8 6 - B 3 4 * 1 1 0
a 6 - 7 0 * 13
8 6 -6 0 * 54
8 6 - 5 0* 8
a 6 - 4 5 4 * B5
a 6 - 3 3 9 * 1 9
8 6 -2 7 7 * 3 5
8 6 - 1 9 1 * 68
a 6 0 0 * J4
8 6 1 0 * 4 8
8 6 2 c* 6 3
8 6 3 8 2 * 71
8 6 4 5 2 * 7
3 6 5 0 * 9
9 6 6 1 0 3 1 0 0
9 0 - 1 9 0 * 6 0
9 0 - 17 0 * 91
9 0 - 13 1 1 3 * 8 0
9 0 - 13 ■o* 1 1 9
9 0 - 11 6 6 * 14
9 0 - 9 88* 9 7
9 0 - 7 7 3 * 53
9 0 - 3 r * 5 2
9 0 - 3 6 3 * 17
9 0 - 1 7 3 * 44
9 c 1 0 * 1 0
9 0 3 0 * 6
9 0 3 1 4 4 1 7 0
9 c 7 7 5 * 9 8
9 0 9 4 6 * 4 4
9 0 11 0 * 4 2
9 0 13 9 2 * 8 3
9 l - 20 0 * 91
9 1 - 19 6 9 * 16
9 1 - 1 8 4 0 - 4 8
9 l - 17 5 3 * 11
9 l - 16 9 0 * 1 0 2
9 1 - 15 1 4 1 1 2 8
9 1 - 14 5 1 * 1 9
9 1 - 13 0 * 8 0
a 1 - 12 0 * 8 3
9 1 - 11 5 4 * 31
9 1-■10 7 7 * 3 5
9 1 - 9 1 3 6 1 1 6
9 1 - 0 0 * 9 5
9 1 - 7 2 6 * l l
9 1 - 6 0 * 6 9
9 T 5 0 * 4 0
9 4 9 4 * 22
9 i • 3 0 * 8 2
9 -7 82* 72
9 j 0 * 99
a ' 0 * :a
9 1 4 5 * : 32
3 2 20* 39
9 ] 3 0* 4 6
9 1 4 : . ’ 3 ! 3 5
9 1 5 0* 2 8
6 c * 2 6
7 4 1 * 26, 8 0 * 66
9 i 9 0 * 14
9 1 19 3 4 * 6 3
9 1 U 4 4 * 33
9 1 12 0 * 189 2 ■19 0 * 8 09 2 ■18 2 3 * 929 J 17 4 0 * 679 2- 16 0 3 * 9 6
1 2 15 1 1 1 * 111i 1 •: * 4.5 * 1 0 7
i 2- i ) (i* 14
‘i 2- 12 0 * 36
9 2 ■11 0 * ; ;9 2 ■10 r - 68
9 2 ■9 8 3 * 1 1 99 2 4 1 3 5 157
9 2 - 7 1 78 1 0 7
9 2 -6 1 3 6 131
9 2 ■5 0 * 2
9 2 •4 0 * 1 )
7 7 - 3 3 4 * 2 9
9 2 • 2 0 * 2 9
7 2 - 1 0 * 4 4
'» 2 0 0 * 2
4 2 1 7 6 * 68
9 2 2 0 * 3 9
9 2 1 1 > 3 181
9 2 4 2 0 * 4 0
4 2 5 7 3 * 70
9 I 6 2 9 * 4
9 2 7 9* 12
9 2 8 *5 * 14
9 7 4 C* 18
9 2 10 5 0 ' 61
4 2 11 0 * 389 1 -18 9 1 * 311 3 17 0 * 28
17
7 9 0  
22
2 4 3
7 6 3
3 1  
1 7  
3 9  
6 4
1 0 5834
8*.1 '
19 
8 1 9  
1 3 3  
8 3 7  
3 1 3  
8 1 7
3 3
1 1 5  
5 7  
4 8
310
831
889
20
3 2  
8 2 2
1 3
839
817
5 0
8 1 1
9 2
68
30
740
3 3
2 7  
7 3 8  
7 6 1
1‘
2 8  
111 
8 2 8
5 0
875
36 
164
4 6
26IS
122
761
8 0 2
*4
30IT
733 
0 3
7 5 1  
7  3 8  
64 
743 
2 6  
7 5 6  
< 6 3
1 1 6  
2 6 1  
7 7 2
17
295
803
125
7 9 1  
. 3 0 9
94
42
812
843
,'68
67
71
22
143
312
812
790
847
73
15n
1 3794
703
HI
7 0 4
7 3 4  
7 0
7 6 9
12
258
28
1 7 7
8 7 6  
110 
3 1 8
3 7  
8 2 3
6 1
8 7 9
II K I F o b * F c a l c S lBF
' ----------- -----------
9 3-16 0* 16 319
9 3-15 0* 56 788
9 1-1* 33* 24 71
9 1-13 0* 14 810
9 3-12 70* 26 84
9 3-11 145 140 17
9 3-10 0* 116 831
9 3 -9 141 112 17
9 3 -8 97* 13 36
9 3 -7 101* 124 23
9 1 -6 0* 27 303
9 3 *3 21* 79 2 72
9 1 -4 106* 119 34
9 3 -3 94* 32 60
9 3 -2 23* 74 94
9 1 -1 0* 48 790
9 3 0 0* 69 304
9 3 1 0* 56 770
9 3 2 106* 105 20
9 3 3 72* 107 30
9 1 4 42* • ’ 122
9 3 5 88* :•/ 57
9 3 6 34* 38 37
9 3 7 46* 31 106
9 3 8 0* 7 834
9 3 9 45* 20 106
9 3 10 0* 25 7*P
9 4-15 31* 2 1/7
9 * 1 4 0* 8 B<*6
9 4-13 74* 19 76
9 4-12 58* 91 41
9 4-11 44* 21 131
9 4-10 86* 47 68
9 4 * 9 124 105 19
9 4 -8 90* 82 58
9 t  • * 105* 93 22
9 4 6 103* 6 33
9 4 -5 C * 37 863
9 4 -4 0* 0 824
9 4 -3 0* 7 806
9 4 -2 *8* 59 117
9 4 -1 93* 48 58
9 4 0 0* 5 803
9 4 1 0* 83 838
9 4 2 120 117 18
9 4 3 0 * 57 835
9 4 4 96* 83 51
9 4 3 73* 79 68
9 4 6 66* 61 29
9 4 7 70* 94 70
9 4 8 19* 79 46
9 5-12 0* 79 819
9 3-11 73* 19 72
9 3-10 0* 96 8*9
9 3 -9 99* 92 32
9 3 -8 38* 41 148
9 3 -7 0* 34 811
9 5 -6 c * 15 799
9 3 -5 0* 10 873
9 3 -4 JR* 27 143
9 5 -3 0* 11 077
9 3 -2 8b* 14 39
9 5 -1 0* 41 826
9 3 0 21* 78 257
9 5 1 120 127 17n 5 2 02* 80 24
9 5 3 7 7* 12 61
9 3 4 81 * 1*7 59
lr 3-16 0* 81 1)7
1C C- 14 0* 51 854
10 0-12 0* 17 806
10 0-10 0* 57 BOB
10 0 -0 0* 31 B10
10 0 -c 80* 88 77
10 0 -4 105* 5 34
10 0 -2 01* 39 72
10 0 0 01* 88 68
1 0 0 2 91* 140 62
»■" '  4 102* 96 3*
10 * 6 0* 81 828
10 1-15 0* 60 818
1 0 I 14 c * 1) *96
13 1 13 92* 41 7;
10 ; - i2 9 3* 22 64
10 1 -IS 102* 40 63
10 1-10 0* 28 773
10 1 -9 10* 66 134
10 1 -a 100* 116 25
10 1 -7 D* 19 798
10 1 -6 00* 2 67
10 1 -5 0* I t 311
10 ; ; 66* 6 ) 92
I C 1 - } 0* 82 846
10 1 2 c* 9 783
10 1 1 0* 12 >72
10 1 C 0* 12 77)
is 1 1 0* 17 0 H
10 1 2 6C* 16 12
10 1 3 7** 21 >2
10 1 4 0* 70 123
10 1 3 0* 91 827
10 ; 6 0* 34 843
10 i i 0* 9 071
10 2-14 73* 18 7*
10 2-11 0* 61 864
10 2-12 72* 41 81
10 2-11 0 * 58 321
10 2-10 0* 20 827
10 2 -9 0* 26 816
10 2 -8 0* 57 111
10 2 -7 0* 36 767
0 5 -6 75* 6) n
10 2 -3 0* 27 028
10 2 • * 0* 77 884
H X I F o b  t F c a l c S l g F
- - ----------- -------------- -----------
10 2 ,3 1 1 3 * 1 3 9 2 1
t o 2 -2 9 0 * 1 4 6 2 6
10 2 - 1 6 3 * 7 0 3 5
10 2 0* 4 2 8 0 3
10 2 1 0* 3 5 7 9 0
10 2 2 9 1 * 3 9 5 6
10 2 3 0* 4 3 8 4 7
10 2 4 0* 1 8 8 1 2
10 2 5 0 * 5 0 9 0 2
10 2 6 0* 3 8 0 5
10 3 - 12 66* 8 5 3 4
10 3 - 11 9 6 * 5 6 2 3
10 3 - 10 10 2 * 5 5 5
10 3 - 9 2 1 3 2 4 3 12
10 3 - B 9 4 * 3 6 5 8
10 3 - J 1 2 3 1 5 5 1 9
10 1 —6 9 7 * 3 8 2 3
10 3 -5 0* 7 3 8 3 7
10 3 -4 7 9 * 6 0 6 9
10 3 5 3 * 1 8 10 1
10 3 -2 1 1 8 1 0 3 1 9
10 3 - 1 8 1 * 3 7 7 0
10 3 66* 1 0 4 3 3
10 1 1 7 9 * 2 5 6 4
10 3 2 0» 7 8 1 5
10 3 3 7 2 * 4 0 6 7
10 4 •6 0* 3 0 866
10 4 .3 D * 4 4 3 3 2
10 4 * 3 * 3 1 1 2 4
10 4 - 3 6 2 * 1 5 3 3
H K  L
8 e f l # < - t  l / f H  y l f h  * n  M ' e r l t t r  v e r *  e n n t l f U r t w l  u r * > b i * r « d .
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F e f  s e t  i t o i  f l a g g e d  w i t h  a n  a r t e r l t
f o r  NC  0 2 6 8 2 5 P a g e 1  o f  5
H K L F o b s F c a l c S i g F  H K  L F o b s F c a l c S i g F H K L F o b s F c a l c S i g F
0 1 3 4 3 0 2 3 0 6 3  ; 3  7 2 1 1 2 1 4 4 1  8 5 0* 3 1 4 5 2
0 10 5 1 9 1 1 7 4 4  1 3  8 4 3 * 4 4 1 8 6 5 5 6 5 4 2 3
0 10 6 7 1 5 6 6 1 3  9 0* 12 5 2 3 i  a 7 1 9 9 1 9 9 5
0 10 7 3 7 6 3 7 9 3  1 3  1 0 2 2 * 4 1 1 8 8 1 4 7 1 3 3 7
0 10 6 8 0 7 9 7  1 3  1 1 2 0 3 2 1 8 7 1  8 9 0* 20 6 7 8
0 10 9 1 1 4 112 8 1 3  1 2 1 1 4 1 2 1 7 1  8 10 2 5 4 2 3 9 6
0 1 1 1 1 6 7 1 6 3 4  1 4 - 1 2 1 1 7 1 2 1 7 1  9 - 10 1 0 3 102 6
0 1 1 2 1 3 4 1 3 9 4  1 4 - 1 1 1 0 3 102 1 9 - 9 1 4 8 1 5 1 7
0 1 1 3 10 2 1 0 6 4  1 4 - 1 0 7 3 7 3 7 1 9 - B 2 4 4 2 3 8 4
0 1 1 4 3 5 * 3 2 1 8  1 A - 9 1 0 6 1 1 3 4 1  9 - 7 1 5 9 1 5 7 5
0 11 5 2 4 * 1 7 2 9  1 4  -8 3 1 1 2 8 8 3 1  9 -6 1 6 7 1 6 2 4
0 11 6 6 4 5 ) 7  1 4  - 7 5 3 5 6 1 9 - 5 3 3 5 3 3 5 2
0 1 1 7 1 4 1 1 3 6 7  1 *  -6 6 2 4 5 9 8 1  9 - 4 2 12 2 12 3
0 1 1 8 1 5 8 1 5 5 7  1 4  - 5 7 9 7 0 5 1  9 - 3 2 i 7 220 3
0 12 0 3 6 8 3 8 0 2 1 4  - 4 2 7 3 2 8 9 1  9 - 2 7 7 9 1 3
0 12 1 1 3 8 1 * 3 5  1 4  - 3 1 8 4 1 7 8 1  9 - 1 1 8 7 1 8 7 3
0 12 2 1 3 8 1 3 3 5  1 4  - 2 1 1 4 1 1 1 9 3 5 1  9 0 0* 1 7 4 1 9
0 12 3 1 3 6 1 1 3 5  I 4  - 1 1 6 7 1 7 6 1  9 1 1 7 4 1 7 2 3
□ 12 4 3 5 4 3 6 * 3  1 4  0 1 0 6 2 1 1 0 5 4 1  9 2 4 6 4 2 6
0 12 5 8 3 8 5 5  1 4  1 1 6 6 1 5 5 1  9 3 1 1 9 1 1 B 5
0 12 6 2 5 2 2 5 2 4  1 4  2 8 8 2 8 9 8 1 1 Q 4 2 2 * 2 7 2 7
0 12 7 12 2 122 6 1 4  3 1 8 5 1 9 2 2 1  9 5 5 3 3 5 7
0 1 3 1 0* 1 8 6 7 0  1 4  4 8 0 2 8 2 3 2 1  9 6 7 3 7 7 6
0 1 3 2 8 0 9 1 6 1 4  5 1 3 6 1 2 6 4 1  9 7 2 7 7 2 7 3 4
a 1 3 3 1 5 * 22 4 3  1 4  6 5 9 6 6 C 0 1  9 8 C* 1 6 6 5 0
0 1 3 4 2 7 * 1 4 2 6  1 4  7 9 2 1 0 3 1  9 9 1 1 5 1 2 5 7
0 1 3 5 5 2 5 4 8 1 4  8 4 3 4 4 2 4 3 1  9 10 9 6 9 B a
0 1 3 6 9 3 9 9 5  1 4  9 1 2 3 1 3 0 1 10 - 9 1 0 6 1 0 6 6
0 1 4 O 1 2 3 1 2 * 6 1 4  1 0 2 8 8 2 8 6 5 1  10 -8 i i * t " 2 5
0 1 4 1 2 7 7 2 8 1 3  1 4 1 1 5 9 * 4 12 1  10 - 7 1 5 3 1 4 1 5
0 1 4 2 4 4 * 3 5 8 1 4  1 2 1 2 7 120 7 1  10 -6 1 1 8 120 6
0 1 4 3 1 5 9 1 5 7 5  1 3 - 1 2 6 7 7 1 1 10 - 5 3 6 5 3 6 7 2
0 1 4 4 6 7 5 1 6 1 3 - 1 1 1 4 4 1 4 8 7 1 10 - 4 110 1 0 7 5
0 1 5 1 0* 3 9 8 4 5  1
5  1
5 - 1 0 2 0 5 1 9 2 5 1  10 - 3 220 2 2 3 3
O - 12 100 1 0 8 3  - 9 3 3 1 3 2 8 3 1  10 -2 3 9 1 3 9 8 21 0- 10 4 9 5 5 8 1 5  -8 1 6 9 1 6 9 4 1 10 - 1 6 3 9 6 4 4 2
0 -8 2 4 5 2 6 3 3  1 5  - 7 4 6 6 4 4 7 2 1 10 0 6 9 6 4 4
0 -6 5 1 1 5 0 9 2 1 3  -6 3 6 2 3 5 7 2 1  10 1 4 4 9 4 6 1 2
0 -4 8 1 1 7 9 ) 1 1 3  - 5 1 8 2 1 8 0 3 1  10 2 1 1 8 1 1 3 5
c
_”4. 1 6 ) 3 1 6 3 9 4 1 3  -4 1 7 3 1 S 9 1 10 3 4 3 8 * 3 8 2
0 O 1 1 7 1 1 1 8 3 3 1 5  - 3 3 8 2 3 9 6 1 1 10 4 2 3 8 2 3 7 3
0 2 2 1 9 5 2212 4 1 5  -2 3 2 2 3 3 1 1 1  10 5 2 5 4 2 4 8 4
0 4 1 1 9 1 1 8 3  1 5  - 1 1 8 7 1 7 3 2 1 10 6 3 8 * 3 2 12
0 6 7 0 5 6 9 2 2 I 5  0 2 8 3 2 8 8 1 1 10 7 2 7 5 2 7 2 4
0 8 5 3 0 5 2 0 2 1 5  1 3 9 7 3 9 6 1 1 10 8 4 0 * 3 0 2 6
* : a 2 7 3 2 8 3 4 1 S  2 2 4 1 2 0 9 2 1 10 9 2 1 8 2 0 9 6
0 12 10 1 10 ) 7  1 3  3 2 6 * 2 6 7 1 1 1 - 9 1 0 8 10 1 6
7 1 7 2 8 1 5  4 5 4 4 6 4 1 1 1 -a 1 B 1 1 7 * 5
1 2 4 1 2 9 6 1 5  5 0 * 2 6 1 8 0 1  1 1 - 7 9 7 88 5
1 4 9 1 5 * 6 1 5  6 3 0 0 2 8 1 3 1 1 1 -6 1 8 0 1 8 0 4
2 8 5 2 9 9 3  1 3  7 8 9 8 0 3 1  1 1 - 3 1 4 3 1 4 0 5
2 0 9 2 0 5 4 1 3  8 6 3 6 0 1 1 1 - 4 5 8 5 7 6
3 4 1 3 * 4 2 1 3  9 1 7 3 1 6 0 7 1 1 1 - 3 2 7 * 4 3 12
2 9 3 2 9 0 2 \ 3  10 0 * 2 7 6 5 3 1  11 -2 3 4 1 3 5 0 2
4 3 0 * * * 2 1 5  1 1 3 2 * 6 0 * 3 1 1 1 - 1 9 5 8 9 5
7 3 6 7 1 2 I  1 5  12 8 2 68 10 1 1 1 0 2 7 * 2 8 11
1 4 3 1 5 4 2 1 6 -1 2 6 5 6 7 10 1 1 1 1 1 8 6 1 8 5 3
4 1 4 * *  1 6 -1 1 5 1 * 6 5 11 1  1 1 2 0* 3 7 5 6 2
3 7 2 3 6 0 1 1 6 -10 0* 4 0 6 6 4 1 11 3 6 5 5 9 5
6 0 3 6 6 0 3  1 6 - 9 1 0 5 1 7 ) 3 1 1 1 4 B 7 8 4 5
5 4  4 5 0 9 1 1 6 -8 9 3 10 1 7 1  1 1 5 5 1 5 3 8
1 1 6 110 2 1 6 - 7 2 6 1 2 6 3 3 1 u 6 0* 1 4 6 6 4
1 3 9 6 1*00 4  1 6 -6 1 9 8 1 9 0 3 1 1 1 7 4 7 * 4 9 11
12 2 2 1 1 9 5 5  1 6 - 5 5 1 3 5 1 3 2 1 1 1 8 4 7 * 3 0 1 3
1 5 * 1 3 12  1 6 - 4 4 1 8 3 9 6 1 12 -8 1 2 3 126 7
6 3 5 3 4  1 6 - 3 5 3 5 5 6 3 1 1 12 - 7 1 1 9 1 1 6 5
1 2 * 21 4 4  1 6 -2 1 3 0 12 1 3 1 12 -6 1 5 6 1 6 2 5
9 8 9 9 5  1 6 - 1 7 8 9 8 1 0 1 1 12 - 3 1 7 0 1 7 1 5
1 0 9 100 6 1 6 0 2 3 * 1 7 1 ) i  12 - 4 2 1 7 2 1 1 4
120 112 6 1 6 1 9 9 3 1 0 1 8 1 1 12 - 3 66 5 9 5
1 6 7 1 6 3 7 1 6 2 9 ) 9 8 4 1 12 -2 3 0 3 3 0 6 3
8 2 7 7 8 1 6 3 6 0 4 6 2 5 2 1 12 *1 1 0 8 1 0 3 *
4 2 * 3 9 3 1  1 6 4 1 7 0 1 6 3 ) 1 12 0 1 1 4 1 1 4 6
3 9 * 3 7 2 7  1 6 3 3 8 4 5 7 9 2 1 12 1 1 5 6 1 5 0 4
1 4 * 7 7 0  1 6 6 1 9 2 1 9 1 4 1 12 2 4 1 0 4 1 3 3
8 2 8* 6 1 6 7 t e a 3 8 7 3 1 12 3 4 4 * 5 2 9
0* 6 0 5 7 9  1 
)  1
6 8 0 * 1 6 3 2 6 1  12 4 2 8 4 2 8 2 3
4 1 9 * 2 8 6 9 5 3 8 3 2 6 4 1 12 3 1 1 9 1 1 3 5
5 7 4 7 6 1 6 10 1 0 8 1 1 9 ( 1 12 6 2 1 8 2 2 5 4
201 2 0 8 3  1 6 11 1 2 1 1 2 8 7 1 12 7 100 102 6
2 0 5 1 9 0 3  1 7 - 1 1 86 7 9 7 1 1 ) -6 1 3 7 12 1 6
9 0 6 88) 1 1 7 - 1 0 1 3 7 1 4 4 7 1 1 3 - 3 1 V 1 1 8 5 4
2 2 9 22 ) 2 1 7  - 9 1 1 ) 1 1 4 3 1 1 3 - 4 l fO 1 5 9 3
9 1 2 9 1 5 5  1 7  -8 2 9 ) 2 8 5 3 1 1 ) - 3 1 8 4 4 8
6 7 TO )  1 7  - 7 2 4  7 2 ) 1 ) 1 1 3 -2 1 1 6 1 1 3 3
6 9 9 7 ) 2 4  1 7 -6 2 2 9 2 2 6 3 1 1 ) - 1 1 6 * 4 8 8
4 9 9 4 9 8 1 1 7  - 5 1 0 6 9 9 3 1 1 ) 0 7 1 6 5 3
5 2 2 5 1 5 1 1 7  - 4 1 6 0 1 8 8 3 1 1 ) 1 1 6 7 1 7 0 5
7 0 9 6 9 1 1 1 7  - 3 314 3 0 ) 2 1 1 ) 2 0* 8 6 9 9
1 ) 1 6 1 ) 1 3 5  1 7 - 2 3 2 8 3 2 ) 2 1 1 ) 3 0* 3 5 7 1 3
1 ) 1 1 1 ) 1 1 7 - 1 1 2 4 1 2 8 3 1 1 1 4 8 1 7 8 5
8 9 6 8 7 8 2 1 7  0 7 9 7 9 4 1 1 3 3 0* 4 0 4 2 0
2 ) 7 2 ) 4 3  1 7  1 1 9 0 1 8 6 2 1 1 3 6 0* 1 3 8 0 3
0)2 6 2 2
I
2 1 7  2 100 10 ) 4 1 1 4 - 4 1 3 0 1 2 3 6
10 * 2 6  1 7  ) 1 ) 2 1 1 7 ) 1 1 4 * ) 1 9 1 1 8 9 4
2 9 2 2 8 7 4  1 7  4 9 9 88 3 1  1 4 -2 7 1 68 6
7 1 6 9 8 1 7 3 0* )1 4 0 9 1 1 4 - 1 2 12 2 0 7 4
2 8 ) 2 8 8 3  1 7 6 1 2 3 12 1 6 1 1 4 0 3 8 * 4 5 1 9
1 2 * 5 0 2 )  1 7  7 1 1 * 9 1 1 4 1 2 7 6 2 6 9 3
1 4 6 1 5 0 7  1 7  8 8 2 7 3 6 1 1 4 2 7 7 7 1 3
1 9 9 2 1 5 6 1 7  9 1 3 8 1 4 9 7 1 1 4 3 1 8 9 1 8 0 3
1 7 ) 1 6 9 6 1 7  1 0 1 6 6 1 4 6 8 1 1 4 4 4 0 * 5 4 12
2 6 4 2 7 2 4  1 7  U 4 8 * 2 3 2 9 2 0 12 20 * 7 22
3 1 0 111 ) 1 8 -1 1 ) 8* 4 1 1 6 2 0 >10 0* 8 3 3 6
9 0 9 9 4  1 8 -1 0 1 1 2 1 0 8 3 2 0 •8 1 4 3 1 4 3 4
2 8 4 2 7 2 ) I 8 - 9 1 3 ) 1 3 ) 6 2 0 -6 1 9 3 2 3
4 1 0 ) 8 ) 2 1 8 -8 2 0 4 202 4 2 0 • 4 2 7 9 2 8 3 2
12 1 1 0 7 2 1 8 - 7 0 * 12 2 9 ) 2 0 -2 8 9 4 8 7 8 4
3 8 1 5 7 9 1 1 8 -6 2 7 0 2 8 0 ) 2 0 0 8 1 4 8 4 0 4
) 4 9 ) 4 ) 1 1 8 - 3 1 6 ) 1 6 6 3 2 0 2 1 6 1 0 1 5 9 7 3
5 3 7 3 4 9 t  1 8 - 4 4 4 4 4 6 6 2 /  0 4 3 5 0 3 3 4 2
7 1 9 7 2 * 1 1 8 •) 1 0 9 1 0 6 4 2 0 6 4 0 6 3 9 8 2
3 6 6 3 7 0 1 1 8 -2 4 8 ) 3 0 ) 2 2 0 8 3 3 8 3 2 4 3
2 6 1 2*6 1 1 8 - 1 2 3 3 2 3 1 2 2  0 10 2 8 4 3 0 0 4
4 6 8 4 7 0 1 1 8  0 3 ) 9 3 6 8 2 2 0 12 1 1 7 1 3 1 6
1)0 122 )  1 ■  1 2 4 6 2 4 7 2 2 1 - 1 ) 1 0 7 1 2 3 6
2 3 6 2 * 5 2 1 8 2 4 0 4 4 0 1 2 2 1 ■12 1 6 3 1 8 6 3
3 1 4 2 9 1 2 1 8  ) 8 1 7 8 4 2 1 - 1 1 1 2 7 1 4 4 6
1 3 6 1 4 2 4  1 8  4 6 0 6 3 9 ) 2 2  1 •10 2 6 8 2 7 8 3
t t e r l e r e c o n s i d e r e d  u n o b s e r v e d . 3 2
Values o f  10‘ Fobs and 10*Fralc fo r  IfC 026825 Page 2 o f  5
H K  L F o b s F c a l c S l g F 11 K  L F o b s F c a l c S l g F 11 K  L F o b s F c a l c S l g F H K  L F o b s F c a l c S i g F
- ' ----------- --------- . - - ----------- -------------- ----------- - *  * " ----------- . . . . ----------- -------------- -----------
2 1 - 9 2 6 5 2 7 3 3 2 5  9 0 * 1 8 6 2 0 2 1 1  2 6 3 7 2 6 3  3  5 3 3 5 3 2 7 3
2 1 - 8 2 9 0 2 9 5 3 1 5  1 0 0 * 1 9 6 8 5 2 1 1  3 1 2 2 1 2 0 6 3  3  6 3 8 9 3 6 9 3
2 1  - 7 5 7 3 5 6 9 2 2 5  1 1 0 * 3 3 7 8 4 2 1 1  4 1 2 7 1 2 8 6 3  3  7 2 6 8 2 6 8 4
2 1 - 6 1 9 7 2 1 0 3 2 6 - 1 2 0 * 4 4 8 4 0 2 1 1  5 5 6 4 2 8 3  3  8 1 6 9 1 7 6 7
2 1 - 5 3 5 7 3 5 9 2 2 6 - 1 1 2 9 * 6 3 1 1 1  6 1 2 0 1 1 6 6 3  3  9 5 8 * 7 2 1 1T 1 ' 4 6 5 1 6 2 4 1 6 - 1 0 0 * 9 6 7 6 1 1  7 0 * 8 7 5 6 3  3  1 0 4 8 * 7 3 2 8
2 1 ' 3 10 8 a 1 0 6 4 5 6  - 9 5 7 6 4 7 1 2  - 7 5 5 5 1 8 3  3  1 1 0 * 2 5 7 9 0
2 1 - 2 5 5 9 5 5 7 1 6  - 8 1 1 7 1 1 4 1 2  - 6 1 2 0 1 3 0 6 3  4 - 1 2 1 0 5 1 0 7 5
2 I  - 1 3 1 0 3 3 1 1 6  - 7 i n * 1 0 b 5 1 2  - 5 1 7 4 1 7 9 4 3  4 - 1 1 4 6 * 4 8 1 0
2 1 0 7 2 6 7 1 3 1 6  - 6 1 3 3 1 2 7 / 1 2  - * 1 1 2 1 1 7 3  4 - 1 0 0 * 1 9 6 3 4■> 1 1 1 7 3 1 7 6 6  - 5 2 3 5 2 7 2 1 2  - 3 7 4 6 3 5 3  4 - 9 0 0 7 2 5
2 ’  1 7 1 2 6 8 5 1 6  - * 1 8 4 1 7 5 2 1 2  - 2 2 6 6 2 6 8 3 3  4 - 8 6 8 6 4 5
2 i  3 6 5 8 6 3 6  - 3 5 4 0 5 . ’ 8 2 1 2  - 1 0 * 3 3 6 3 5 3  4 - 7 7 4 7 8 5
2 1 4 3 4  7 3 3 9 2 6  - 2 1 3 * 1 3  ‘ 3 1 2  0 1 0 8 1 0 9 5 3  4 - 6 2 9 * 1 4 1 5
2 1 5 2 4 5 2 2 1 3 6  - 1 2 5 5 2 8 1 2 1 2  1 2 0 4 2 0 4 4 3  4 - 5 1 2 3 1 1 5 3
2 1 6 2 1 5 2 1 5 3 6  0 2 2 5 2 1 6 1 2  2 2 2 0 2 1 8 4 3  4 - 4 5 3 1 5 2 1 2
2 ] 7 1 9 3 1 9 7 4 6  1 8 7 7 8 9 5 1 1 2  3 0 * 1 7 6 7 0 3  4 - 3 1 1 1 1 1 0 3
2 1 8 3 8 * 3 1 1 1 6  2 2 4  7 2 3 8 1 2  * 3 1 2 3 1 1 3 3  4 - 2 9 5 1 0 0 3
2 1  9 0 * 2 4 3 0 2 6  3 5 8 4 3 9 8 2 1 2  5 7 7 7 4 3  *  - 1 2 3 4 2 2 7 2
2 1 1 0 1 5 * 1 7 7 1 6  4 8 0 8 1 3 1 2  6 2 1 4 2 2 1 5 3  4  0 5 2 6 5 2 0 1
2 1 1 1 3 2 * 3 6 3 9 6  5 4 1 4 4 1 4 2 1 3  - 6 8 3 8 0 5 3  4  1 2 8 0 2 8 4 2
2 1 1 2 2 7 * I B 5 1 6  6 6 5 6 5 1 3  - 5 7 9 7 1 5 3  4  2 4 3 6 * 2 9 2
2 2 - 1 3 3 1 * 4 1 2 9 6  7 3 8 6 3 7 3 3 1 3  - 4 1 8 0 1 B 2 4 3  4  3 1 1 * 1 2 4 1
2 2 - 1 2 0 * 4 9 7 2 7 6  B 5 2 * 3 5 1 1 1 3  - 3 2 6 8 2 7 1 3 3  4  4 4 1 3 4 0 8 2
2 2 - 1 1 0 * 5 0 6 4 7 6  9 2 4 1 2 3 2 1 3  - 2 1 2 6 1 1 7 3  4  5 3 5 * 9 1 9
2 2 - 1 0 1 1 9 1 2 5 5 6  1 0 3 i * 2 6 1 3  - 1 1 0 6 9 8 3  4  6 4 5 9 4 3 9 3
2 2  - 9 1 4 1 1 4 1 5 6  1 1 2 3 8 2 4 4 7 1 3  0 5 7 5 6 7 3  4  7 2 2 2 2 2 3 5
2 2  - a 4 6 4 7 7 - 1 1 9 4 1 0 0 1 3  1 1 3 6 1 2 8 6 3  4  8 3 2 8 3 2 6 4
2  - 7 4 0 4 4 0 3 2 7 - 1 0 1 4 1 1 4 1 6 1 3  2 0 * 1 0 7 3 0 3  4  9 100 1 0 7 7
2 2  -C 1 8 5 1 7 8 3 7  - 9 1 2 8 1 2 7 6 1 3  3 2 1 5 2 2 0 4 3  4  1 0 2 6 2 2 7 3 6
2 2 - 5 3 0 2 3 1 0 7  - 8 2 2 1 2 1 3 4 1 3  4 7 0 6 8 7 3  4  1 1 4 8 * 5 8 1 8
2 2  - 4 2 2 3 2 0 5 2 7  - 7 1 0 2 9 4 4 1 3  5 4 2 * 1 7 2 2 3  5 - 1 2 1 0 0 1 0 0 7
2 2  - 3 6 3 7 6 2 8 1 7  - 6 2 7 8 2 9 0 3 1 4  - 4 4 5 * 4 2 3  5 - 1 1 2 2 8 2 3 5 4
2 2  - 2 4 3 3 4 5 1 1 7  - 3 3 5 * 3 3 8 2 1 4  - 3 1 5 4 1 4 8 5 3  5 - 1 0 2 * 8 2 4 4 4
2 2  - 1 8 5 2 8 5 1 1 7  - 4 4 4 3 * 5 8 1 4  - 2 1 2 6 1 2 6 6 3  5 - 9 3 4 6 3 4 8 3
2 2  0 2 1 1 2 1 3 1 7  - 3 2 4 1 2  5 2 2 1 4  - 1 1 8 5 1 8 7 4 3  5 - 8 3 1 9 3 0 8 3
2 2  1 B 3 8 8 6 4 1 7  - 2 3 6 4 3 8 3 2 1 4  0 6 5 6 6 6 3  5 - 7 5 2 5 5 1 5 2
2 2  2 2 8 2 2 6 9 2 7  - 1 6 1 0 6 0 7 2 1 4  1 2 1 4 2 2 8 4 3  5  - 6 2 2 3 2 2 6 3
2 2  3 6 5 7 6 7 8 2 7  0 5 5 6 5 4 8 2 1 4  2 4 8 * 3 3 9 3  5 - 5 4 2 9 * 2 8 2
2 2  4 4 9 4 4 6 6 2 7  1 1 7 5 1 8 9 3 1 4  3 1 3 9 1 3 6 6 3  5 - 4 5 1 3 5 1 7 2
2 2  5 1 2 7 3 1 2 4 0 2 7  2 1 1 8 1 3 0 4 0 - 1 2 6 4 7 0 6 3  5 - 3 4 6 5 4 8 ' J 2
2 2  6 4 1 * 4 0 2 2 7  3 1 5 7 1 8 0 4 0 - 1 0 6 7 7 0 5 3  5 - 2 3 3 5 3 5 9 2
2  7 3 7 6 3 0 1 1 7  * 6 3 7 1 5 o  - a 2 8 5 2 9 0 3 3  5 - 1 3 1 3 3 2 5 2
2 2  8 6 1 71 7  5 1 1 1 1 1 2 5 0  - 6 1 2 4 1 2 9 4 3  5  0 3 * 9 3 7 1 2
Z 2  9 3 9 9 4 0 9 4 7  6 6 1 6 4 7 0  - 4 6 0 4 5 8 7 1 3  5  1 3 4 7 3 7 3 2
2 2  1 0 0 * 4 3 4 7 7  7 1 9 * 6 C - 2 2 4 5 2 6 1 2 3  5  2 6 3 1 6 2 5 2
2 2  1 1 1 8 4 1 9 7 7  a 1 2 8 1 2 1 5 0  0 9 9 7 1 0 1 8 3 3  5  3 4 8 0 4 8 3 2
2 2  1 2 0 * 5 8 1 1 7  9 7 9 6 7 9 0  2 2 5 5 2 6 6 3  5  * 9 1 7 5 4
2 3 - 1 3 1 1 2 1 2 6 7 ’  1 0 1 1 6 1 1 1 7 0  4 4 8 2 5 0 2 2 3  5  5 1 6 5 1 5 9 5
2 3 - 1 2 1 3 0 1 1 9 7 8 - 1 1 1 0 5 1 1 3 6 0  6 1 9 1 1 9 7 4 3  5  6 0 * 3 3 4 8 0
2 3 - 1 1 2 * 3 2 5 1 t B - 1 0 i l 6 1 2 * 7 0  8 4 1 1 4 3 0 3 3  5  7 2 0 4 2 0 4 5
2 3 - 1 0 2 9 5 2 9 1 3 8  - 9 1 6 * 1 1 0  1 0 1 9 5 2 1 ) 6 3  5  8 0 * 3 8 6 0 9
2 3  - 9 1 0 1 1 0 7 5 8  - B 1 3 1 1 2 5 6 1 - 1 3 1 9 7 2 3 8 5 3  5  9 9 4 1 0 0 8
2 3  - 8 3 * 1 3 3 9 3 8  - 7 7 6 7 4 5 1 - 1 2 1 5 7 1 7 6 5 3  5  1 0 1 4 9 1 5 6 8
2 1  - 7 6 3 0 6 1 1 2 8  - 6 1 1 8 1 1 4 5 1 - 1 1 1 0 7 1 2 0 5 3  6 - 1 2 4 2 * 4 0 2 3
2 3  - 6 2 6 1 2 3 1 2 8  - 5 6 6 7 0 4 1 - 1 0 1 8 2 1 8 5 4 3  6 - 1 1 3 2 * 4 3 2 7
2 J  - 5 2 3 2 2 3 1 2 8  - 4 2 1 5 2 1 8 3 1  - 9 2 7 6 2 9 0 3 3  6 - 1 0 5 9 6 4 8
2 3  - 4 8 3 0 8 0 8 1 0  - 3 4 0 4 0 1  - 8 3 6 3 3 6 9 2 3  6 - 9 7 6 8 2 5
2 3  - 3 5 6 5 3 6 0 1 8  - 2 3 7 5 3 8 2 2 I  - 7 5 8 0 5 7 7 I 3  6 - 8 1 0 5 1 0 7 5
3  - 2 2 * 9 2 6 8 1 8  - 1 1 4 4 1 1 1 1 1  - 6 4 6 2 4 5 9 2 3  6 - 7 0 * 3 0 5 0 8
2 3  1 4 0 5 4  3 6 1 8  0 4 2 2 * 1 3 2 1 - 5 7 5 9 7 3 8 2 3  6 - 6 9 4 1 0 2 5
2 3  9 5 2 9 5 4 0 1 8  1 1 9 0 1 7 9 1 1  - 4 3 4 2 3 6 7 2 3  6 - 5 2 5 * 2 0 1 7
2 3  1 2 7 1 2 8 2 1 8  2 6 5 1 6 3 2 2 1  - 3 5 6 3 5 6 9 1 3  6 - 4 3 3 6 3 3 4 2
2 3  2 4 0 6 * 0 9 2 8  3 9 5 1 0 0 5 1  - 2 6 0 8 6 0 2 1 3  6  - 3 2 0 B 2 1 0 2
2 3  3 5 1 4 7 4 8  4 5 0 2 5 0 6 2 1  - 1 9 9 J 9 8 0 1 3  6 - 2 9 6 9 5 4
2 )  a 3 6 * 5 3 0 2 8  5 9 7 9 3 4 1 0 5 7 6 5 8 0 1 3  6 - 1 5 4 7 5 3 3 2
2 3  3 4 2 4 1 9 5 2 8  6 4 3 5 * 2 6 1 1 1 3 5 1 3 6 ) 2 3  6  0 2 1 * 2 2 1 8
2 3  6 1 6 1 1 3 8 3 8  7 0 * 1 4 1 2 8 1  2 2 3 3 2 5 9 2 1 6  1 1 0 5 1 1 1 4
2 3  7 1 4 4 1 2 7 6 8  8 2 8 9 2 6 4 5 1  1 1 1 5 3 ) 2 2 3  6  2 * 3 * 5 6
2 3  8 7 8 7 1 6 0  9 2 1 2 2 1 1 7 1  4 6 1 9 5 8 9 2 3  6  3 5 8 6 5 8 2 2
2 1  9 1 3 8 1 * 0 6 8  1 0 6 9 5 6 1 1 1  5 1 5 9 1 6 9 4 3  6  4 0 * 1 0 4 0 8
2 3  1 0 4 * e 1 4 2 7 9 - 1 0 1 0 4 9 8 5 1 6 2 3 * 2 0 3  6  5 3 4 5 3 4 4 3
2 3  1 1 0 * 4 0 7 2 6 9  - 9  >. 1 0 2 1 0 1 5 1 7 1 6 3 1 6 1 3 1 6  6 0 * 2 2 * 9 7
2 3  1 2 7 1 7 4 1 1 9  - a 1 7 7 1 7 7 5 1 8 1 3 7 1 3 2 5 1  6  7 2 5 0 2 3 9 5
2 4 - 1 2 1 7 * 1 9 3 0 9  - 7 3 1 4 3 1 3 1 1  9 1 5 2 1 5 1 7 1 6  8 0 * 1 1 > 3 2
2 4 - 1 1 8 9 9 5 5 9  - 6 2 1 9 2 3 6 3 1  1 0 2 2 * 1 9 5 5 3  6  9 2 3 5 2 2 2 6
7 4 - 1 0 1 1 * 4 3 1 4 9  - 5 2 5 9 2 5 1 3 1  1 1 2 8 * 4 1 4 7 3  6  1 0 1 1 * 5 4 1 3 4
2 4  - 9 1 0 1 1 1 1 7 9  - 4 1 5 6 1 5 6 4 2 - 1 1 8 7 1 1 1 3  7 - 1 1 S 3 7 6 6
2 4  - 8 1 0 * 2 ) 6 2 9  - 3 1 7 6 3 6 9 2 2 - 1 2 0 * 3 6 7 5 5 3  7 - 1 0 9 2 9 6 6
2 *  - 7 1 1 * 1 1 8 5 9  - 2 2 9 1 2 9 8 2 2 - 1 1 6 9 7 0 6 1 7 - 9 3 7 * 4 6 1 1
2 4  - 6 3 3 7 3 ) 6 2 9  - 1 2 9 9 3 0 4 2 2 - 1 0 3 9 3 6 6 3 7  - 8 2 7 7 2 6 8 3
2 a  - 3 7 0 6 3 3 9  0 5 8 6 8 4 2  - 9 3 8 * 4 6 9 3 7 - 7 1 7 8 1 8 4 4
1 a  - a 3 6 1 3 7 4 1 9  1 2 8 9 1 0 2 2 2  - 8 4 1 * 2 1 7 3  7  - 6 4 6 2 * 6 9 2
2 a  - 3 7 6 7 3 4 9  2 8 2 8 6 4 2  - 7 2 0 8 1 9 2 3 3  7  - 5 1 5 2 1 6 0 4
2 a  - 2 7 3 0 7 5 8 t »  3 1 8 5 1 9 0 4 2  - 6 1 0 3 9 7 4 1 7 - 4 4 8 2 5 0 1 2
2 *  - 1 4 3 4 4 1 9 1 9  4 7 6 7 3 5 2  - 5 2 1 * 1 7 1 8 1  7  - 3 4 3 9 * 5 2 2
2 a  o 7 7 8 7 9 3 1 9  3 1 2 5 1 2 5 6 2  - 4 2 1 * 1 8 1 5 3 7  - 2 5 * 9 5 6 1 2
2 a  l 1 1 8 1 1 3 3 9  6 3 4 3 3 9 2  - 3 i t s 1 5 7 2 1  7 - 1 4 1 8 * 1 6 2
2 4  2 4 8 0 4 9 1 2 9  7 8 1 7 4 7 2  - ? 4 1 3 3 9 6 1 3  7 0 2 8 7 2 9 0 2
2 a  3 2 6 * u I J 9  8 0 * 3 0 7 0 6 2  - 1 3 5 0 3 5 8 1 3  7 1 2 2 * 2 ) 3 3
2 a  a 6 2 1 6 0 1 2 9  9 0 * 7 7 5 9 2  0 2 5 0 2 4 2 2 3  7  2 3 5 6 3 5 3 2
2 a  3 1 * 2 1 4 0 4 1 0  - 9 7 7 7 2 6 2  1 4 6 8 4 6 5 1 3  7  3 2 1 7 2 2 2 3
2 a  6 4 3 3 4 1 7 3 1 0  - 8 1 1 * 4 4 1 1 2  2 1 1 4 1 1 2 3 3 7  4 2 2 4 2 1 7 4
2 a  7 2 8 1 2 7 1 4 1 0  - 7 9 6 1 0 1 6 2  1 8 ) 8 8 2 1 2 3  7  5 9 8 9 2 4
2 a  8 6 2 2 6 1 ) ) 1 0  - 6 0 * 4 2 6 ) 9 2  4 6 1 7 4 5 3  7 6 1 8 9 l ? 2 5
2 a  9 * 5 * 2 6 2 3 1 0  - 3 2 2 5 2 3 1 1 2  3 5 7 7 3 6 ) 2 3  7  7 0 * 5 6 6 1 0
2 a  1 0 2 3 * 2 2 ) 6 1 0  - 4 1 7 3 1 8 0 4 2  6 1 1 5 1 2 8 6 3  7  8 1 0 7 1 1 7 6
2 4  1 1 5 1 * 8 1 1 3 1 0  - ) 2 5 ) 2 6 2 1 2  7 3 5 0 3 6 0 3 3  7  9 0 * 5 7 2 )
2 3 - 1 2 7 1 4 4 7 1 0  - 2 1 3 5 1 6 1 4 2 8 2 8 3 3 0 2 4 3 7 1 0 5 1 * 5 ) 3 1
1 3 - 1 1 2 2  3 2 ) 7 4 1 0  - 1 3 6 0 3 6 7 2 2  9 2 0 8 1 9 9 6 3 8 - 1 1 9 7 1 0 * 5
2 5 1 0 2 4 ) 2 1 8 4 1 0  0 1 5 2 1 5 6 4 2  1 0 I B * 7 6 3  8 - 1 0 1 1 9 1 1 9 6
2 3  - 9 3 5 7 1 6 2 ) 1 0  1 4 1 6 4 1 8 2 2  U 1 9 5 2 1 1 8 3  8  - 9 2 1 * 2 * 1 9
2 3  - 8 3 2 2 n o 3 1 0  2 1 ) 6 1 * 1 3 1 - 1 2 1 2 0 1 2 7 4 3  8 - 8 1 2 7 1 2 ) 6
2 3  - 7 4 9 9 4 9 8 2 1 0  1 2 0 0 1 9 8 4 l - i l 1 2 1 1 2 0 3 3  8 - 7 7 ) 7 8 5
2 5  - 6 4 ) 2 4 1 0 2 1 0  4 I D * 4 3 1 ) 1 - 1 0 2 7 4 2  7 6 3 3  8  - 6 1 1 5 1 2 * 5
2 3  - 5 4 9 7 3 0 4 2 1 0  5 1 0 1 1 0 6 3 1  - 9 3 6 1 3 5 6 3 3  8  • ) 7 * 2 6 3 7
2 3  - 4 4 9 8 3 1 ) 2 1 0  6 1 6 2 1 5 8 6 1 - 0 2 0 7 2 0 2 3 3  8 - 4 1 4 6 1 5 0 4
2 3  * 3 8 * 1 0 0 3 1 0  7 2 0 7 1 9 1 3 1  - 7 1 6 ) 1 7 5 4 3  8 - 3 6 0 6 7 4
2 3  - 2 1 1 9 1 2 0 j 1 0  8 0 * 1 0 7 5 6 1  - 6 2 7 4 2 8 9 2 3  8 - 2 2 0 0 2 1 2 3
2 3  - 1 6 1 2 6 2 0 1 1 1  - 8 2 2 0 2 2 3 t 1  * 5 7 0 9 6 8 3 2 3  8  - 1 1 1 6 1 2 0 4
2 3  0 4 3 4 4 ) 6 1 1 1  - 7 1 7 3 1 1 8 6 1  - 4 1 9 ) 3 8 8 2 )  0  0 3 ) 6 3 5 2 2
2 3  1 6 6 7 1 4 1 1  - 6 2 8 9 2 0 6 1 1  - 1 3 0 0 3 2 8 2 3  0  1 1 2 7 1 1 0 4
2 5  3 2 0 6 1 8 9 2 1 1  - 3 9 0 1 0 1 5 1  - 2 6 ) 9 6 4 5 1 3  0  2 4 4 8 4 6 0 2
2 3  3 3 7 ) 1 6 0 2 S I  - 4 2 3 0 2 6 0 3 3  * 1 3 8 7 1 8 9 1 3  0  3 1 4 ) 1 3 9 5
2 3  a 3 4 3 ) 3 I t  * » 1 3 7 1 ) 4 4 3  0 7 2 9 7 ) 6 1 3  0  * 3 ) 2 3 ) 9 3
2 5  3 6 2 3 ) 5 1 1  - 2 7 ) 5 7 4 3 1 3 6 2 1 7 6 2 3  0  5 9 9 9 0 3
2 3  6 3 6 4 4 7 1 1  - 1 1 8 * 4 ) • 3  2 4 7 6 4 7 6 2 3  0  0 3 5 6 3 4 9 *
2 )  J 2 3 * 1 7 J 7 1 1  o 1)0 1 ) 5 2 3  3 2 1 0 2 2 8 3 )  a 7 S B - 5 0 2 9
2 3  a 3 8 * 8 1 3 1 1  1 2 0 2 7 0 1 t )  4 1 8 0 1 8 6 3 3  •  8 f i t 2 1 9 7
( r e f l e c t i o n *  f l a t t e d  v t i h  m  a s t e r i s k  w e r e  c o n s i d e r e d  t * > t » b * * n r e d . 3)
Vi les o f 10*Fobs and 10*Fca lc fo r  HC 026B25 Page 3 o f  5
K F o b * F c a l c S l g F U R L F o b s F c a l c  S l g F  H K L F o b s F c a l c S l g F H  K  L F o b s
B  9 0 * 5 2 7 e a *  2 - 1 0 1 8 1 1 9 2 4 7 - 2 5 1 7 5 2 8 2 5  1  1 4 0 7
9 - 1 0 1 * 5 1 3 0 6 * 2 - 9 ) ! • 3 8 4 7 - 1 3 8 4 3 8 2 2 5  1 2 1 5 1
9  - 9 3 * 1 3 4 * 3 4  2 - 8 6 4 7 1 4 7 0 4 8 9 5 0 0 2 5  1 3 4 8 1
9  - 8 1 5 5 1 5 3 5 * 2 - 7 207 2 0 1 4 7 1 3 8 8 3 7 9 2 5  1  4 3 6 2
9  - 7 3 3 5 2 7 * 2 - 6 1 8 * 8 4 7 2 2 * 9 2 5 6 3 5  1 5 2 5 6
9  - 6 3 1 2 3 0 9 3 * 2 - 3 1 6 5 1 6 2 4 7 3 8 7 7 3 4 5  1 6 1 5 5
9  - 5 3 2 3 3 2 2 2 *  2  - * 2 1 2 2 0 2 4 7 4 * 1 ) 4 0 9 3 5  1  7 1 6 5
9  - * 2 3 3 2 * 1 3 * 2 - 3 2 1 5 2 0 4 4 7 5 1 9 5 1 7 7 5 5  1 8 1 3 3
9  - 3 * 0 * 4 1 7 * 2 - 2 5 1 3 5 4 7 6 1 2 0 1 1 6 5  1  9 8 7
9  - 2 1 7 5 1 7 9 3 * 2 - 1 8 8 8 0 4 7 7 3 7 * 3 1 1 8 5  2 - 1 2 0 *
9  - 1 3 2 2 3 2 6 2 *  2  0 1 ) 2 1 2 5 4 7 8 U 1 1 0 1 7 5  2 - 1 1 1 9 9
9  0 1 1 8 1 1 6 3 *  2  1 3 6 3 3 ) 4 4 7 9 0 * 1 8 4 4 3 5  2 - 1 0 3 2 *
9  1 3 5 3 3 5 6 2 *  2  2 3 0 * 3 * 4 a - 1 0 1 1 2 1 1 0 5  2 - 9 3 3 0
9  2 1 * 1 1 4 5 5 *  2  3 3 6 7 3 5 6 4 8 - 9 2 8 * * 3 2 7 5  2 - 8 2 7 5
9  3 2 6 9 2 6 9 3 *  2  * 2 9 * 4 4 4 8 - 8 1 * * 1 3 6 5 5  2 - 7 > 4 1
9  * 8 5 7 7 3 *  2  5 3 7 * 3 6 8 4 8
_  ** 1 * 6 1 5 4 5 5  2 - 6 0 *
9  5 3 7 * 5 ) 1 3 * 2 6 0 * 3 0 4 8 - 6 7 2 7 4 4 5  2 - 5 3 2 0
9  6 1 7 2 1 7 5 2 7 * 2 6 8 4 8 - 5 1 * 3 1 4 9 4 5  2 - 4 0 *
9  7 8 3 8 0 7 *  2  8 1 1 6 1 2 2 4 8 - 4 3 2 5 3 2 4 5  2 - 3 3 7 3
9  9 * 1 * 3 1 1 7 *  2  9 1 8 2 1 9 6 4 8 - 3 0 * 2 6 5 1 7 5  2 - 2 1 9 *
1 0  - 9 * * * 5 0 1 0 *  2  1 0 1 3 * 1 7 4 8 - 2 3 9 1 3 6 5  2 - 1 7 0
1 0  - 8 1 1 7 1 1 5 5 *  3 - 1 2 2 7 * 4 4 7 4 8 - 1 8 0 8 1 3 3  2  0 4 9
1 0  - 7 3 6 * 1 1 I B *  3 - U 7 * 6 3 4 8 0 1 1 7 1 2 9 5 5  2  1 1 4 6
1 0  - 6 2 8 * 2 3 22 *  3 - 1 0 1 * 6 1 5 1 4 8 j 1 8 * 1 7 B 4 3  2  2 8 0
1 0  - 5 9 6 9 * 3 * 3 - 9 1 8 1 1 7 4 4 8 2 2 5 0 2 5 4 3 5  2  3 7 2
1 0  - * 2 8 * 1 0 2 0 *  3 - 8 1 1 0 2 9 7 4 8 ) 0 * 3 7 5 3 9 5  2  4 9 5
1 0  - 3 2 2 0 2 2 7 3 * 3 - 7 * 0 1 3 8 5 4 8 4 2 6 * 2 6 6 4 5  2  3 1 9 2
1 0  - 2 7 7 8 6 6 *  3 - 6 3 3 8 3 3 9 4 8 5 3 7 6 2 9 5  2  6 7 4
1 0  - 1 1 3 8 1 ) 7 * *  3 - 5 3 7 ) 3 7 3 4 8 6 1 9 * 1 9 3 6 5  2  7 1 0 7
1 0  0 1 8 * 1 9 0 ) *  3  - * 5 8 2 6 0 0 4 8 7 S 3 7 9 8 5  2  8 0 *
1 0  1 2 ) 4 2 ) 3 3 *  3 - 3 * 7 1 4 7 8 4 8 8 1 2 2 1 4 4 9 5  2  9 8 6
1 0  2 2 8 * 2 7 2 ) * 3 - 2 6 6 2 6 5 5 4 9 - 9 222 2 2 6 4 5  3 - 1 1 7 6
1 0  3 2 1 * 2 0 9 * * 3 - 1 3 0 * 3 2 * 4 9 - 8 1 0 2 1 0 2 5 5  3 - 1 0 3 7 *
1 0  * 2 0 0 2 0 9 5 *  3 0 * * 5 . * 7 * 9 - 7 2 0 8 2 1 0 4 5  3 - 9 4  7 *
1 0  5 1 5 9 1 ) 8 6 *  )  1 2 6 * 2 7 8 4 9 - 6 1 * 8 1 5 8 4 5  3  - B 4 8 0
1 0  6 3 6 * 1 2 2 8 *  3  2 * * 9 * 5 1 * 9 - 5 1 6 0 1 6 1 4 3  3 - 7 3 9 3
1 0  7 1 9 8 1 9 8 6 *  3 3 3 5 1 3 71 * 9 - 4 1 9 7 1 9 8 3 5  3 - 6 2 1 1
1 0  8 C * 4 5 8 1 3 *  3 * 2 8 1 2 8 1 * 9 - 3 * 0 7 4 0 9 2 .* 3  - 3 3 9 2
1 1  - 8 2 3 0 2 2 6 * *  3  5 2 8 5 2 8 1 4 9 - 2 1 1 7 1 2 6 5 5  3 - 4 4 4 6
1 1  ' 7 1 5 0 1 * 7 5 *  3 6 1 9 7 1 9 5 * 9 - 1 * 3 * 4 4 1 5  3 - 1 3 0 1
1 1  - 6 2  7 2 2 8 1 3 t  3  7 2 9 3 2 9 * 4 9 0 1 7 9 1 7 7 4 5  3 - 2 6 2 6
1 1  - 5 1 1 ) 1 1 0 * *  3 8 2 ) 2 2 3 7 * 9 1 2 8 9 2 9 0 3 5  3 - 1 2 2 9
1 1  - * 2 8 7 2 9 3 ) *  3 9 0 * 6 1 * 9 2 1 5 6 1 3 2 5 5  3  0 4 6 3
X I  -  3 8 6 8 5 * *  3  10 6 9 * 6 7 * 9 3 2 2 1 2 1 4 4 5  3  1 4 0 7
1 1  - 7 1 6 1 1 6 0 * 4  * - 1 2 1 2 * 1 3 3 6  * 9 4 2 6 5 2 7 3 4 5  3  2 4 9 1
1 1  - V 2 1 ) 2 1 * ) *  4 - 1 1 1 2 * 2 * 6 8  4 9 5 1 7 ) 1 6 9 6 5  3  3 2 7 C
1 1  0 2 9 9 ) 0 2 ) *  * - 1 0 1 3 0 1 2 3 6  4 9 6 2  7 * 3 3 2 ) 3  3  4 3 0 6
1 1  • 1 7 8 1 8 6 * * 4 - 9 * 3 * * 4 4 9 7 7 8 6 9 5  3  5 3 2 2
1 1 2 2 0 2 2 0 * * 4 - 0 2 7 6 2  7 4 4 1 0 - 5 5 0 * 4 0 5  1 6 1 9 6
1 1  1 * * 2 1 3 0 6 *  *  - 7 2 5 * 2 3 * 1 0 - 8 6 8 6 3 6 5 ) 7 2 1 )
1 1  4 9 * 1 0 0 3 * 4 - 6 3 2 * * 1 * 1 0 - 7 1 * 0 1 5 0 5 5  3  8 1 7 1
1 1  3 8 1 7 2 *  a  ' 3 2 1 0 1 9 1 4 1 0 - 6 * 8 4 7 7 3  3  9 1 1 8
1 1  6 1 4 9 1 3 * 6 *  *  - * * 6 4 0 4 1 0 - 5 3 0 * 3 2 1 1 3  4  1 1 3 0 *
1 1  7 * 7 * 2 0 2 6 a  *  - 1 1 * 0 1 4 6 4 1 0 - 4 C * 4 0 6 4 4 3  4 - 1 0 2 1 5
1 2  - 7 8 1 7 5 5 *  *  - 2 2 0 6 1 9 5 4 1 0 - 3 8 0 7 ) 4 5  4 - 9 1 6 7
1 2  - 6 7 2 7 1 5 6 3 3 6 4 I Q - 2 * 3 * 4 9 7 5  4 - 8 2 0 6
1 2  * 5 7 5 6 9 3 4 * 0 2 1 * 2 2 ) 4 1 0 - 1 1 * 3 1 4 9 4 5  4 - 7 4 7
1 2  * J 9 * * 3 9 *  *  1 3 6 * 4 1 * 1 0 e 1 7 6 1 7 8 4 5  4 - 6 1 8 7
1 2  - 3 1 5 3 1 5 0 * 1 * 2 1 ) 9 1 4 4 4 1 0 l 0 * 2 0 6 2 0 ) 4 - > 2 7 *
1 2  - 2 2 0 * 3 7 ) 1 *  4  ) 1 7 6 168 * 1 0 2 5 9 5 2 7 3  4 - 4 3 9
1 2  - 1 1 9 * 2 8 *  a  * 1 ) 1 1 ) 2 * 1 0 3 1 0 5 1 0 8 :  4  - ) 2 6 *
1 2  0 2 * 7 2 * 1 ) 4 * 3 1 0 2 9 0 4 1 0 4 C * 8 6 7 6 5  4 - 2 1 0 4
1 2  I 3 C * 2 6 2 1 *  *  6 2 9 3 2 8 0 4 1 0 3 1 2 2 1 1 9 7 5  4 - 1 3 3 *
1 2 2 8 7 7 3 5 t  *  7 8 7 9 5 4 1 0 6 0 0 7 ) 8 3  4  0 1 4 )
1 2  1 1 6 9 1 7 0 5 *  *  0 1 9 * 2 0 5 4 u - 7 7 5 7 0 5 5  4  1 1 1 1
1 2  4 1 0 2 3 0 1 4 * 9 S 3 1 2 6 4 u - 6 2 8 6 3 0 1 3 5  4  2 0 *
1 2  5 5 5 * * 7 1 0 *  *  1 0 2 7 3 2 9 9 4 u - 3 1 6 5 1 6 7 4 5  4  3 TO
I )  - 5 1 0 ) 1 7 7 4 *  5 - 1 2 1 0 * 1 1 0 4 u • 4 2 5 9 2 6 8 3 3  4  4 9 C
1 )  * 1 1 3 1 1 0 3 *  5 - U 1 9 1 1 8 4 4 u - 3 1 2 2 1 1 6 5 3  4  > 3 1 *
1 1 - 3 1 0 ) 1 7 9 t *  3 - 1 0 1 0 6 9 7 4 1 1 - 2 2 8 2 2 8 4 3 3  4  6 1 1 )
1 1  - 2 1 4 9 1 6 4 * * 5 - 9 ) 0 ) 3 7 4 4 u - 1 1 2 7 1 2 4 5 5  4  7 0 *
1 1  - I 2 3 1 2 5 1 ) *  3  - 8 2 8 1 2 7 ) 4 u 0 1 0 3 9 8 3 5  4  8 1 9 6
1 1  0 9 3 9 5 a *  3  * 7 3 4 0 3 5 0 4 u 1 1 9 ) 1 9 4 4 3  4  9 3 0 *
1 )  1 9 * S 3 5 * 3 - 6 3 0 6 ) C 5 4 u 2 3 2 3 1 ) 4 3 5  3 - U 1 8 9
1 )  2 9 * 1 9 0 6 *  3  - 3 * 1 0 4  2 2 4 1 1 3 1 3 * 1 2 3 6 5  3 - 1 0 1 6 1
1 )  1 2 3 7 2 1 3 3 4 3 - * 3 0 2 ) 1 « 4 u 4 1 2 ) 1 2 2 6 5  5 - 9 1 8 1
1 1  4 0 2 6 2 4 * 3 ) * * ) 4 6 1 4 u 3 * 7 7 0 9 3  3 - 8 1 ) 3
: *  - j 5 9 5 5 7 * 3 - 2 5 * 9 3 7 3 4 1 2 - 6 1 0 ? U O 3 5  5 - 7 1 1 3
5 4  - 2 7 ) 7 2 3 *  3  1 2 * 1 2 5 4 1 7 - 5 7 7 7 2 5 5  3 - 6 5 7
1 *  - I i n 1 1 7 5 *  5  0 2 6 * 2  7 9 4 1 2 - 4 ) * * 3 1 8 5  5  - 3 3 1 6
1 4  0 9 3 9 ) 5 4  3  1 6 2 2 6 2 8 4 1 2 - 3 1 1 9 1 ) 3 6 5  5 - 4 2 4 6
1 *  1 1 6 ) 1 3 1 3 *  5  2 1 ) 0 1 1 8 4 1 2 - 2 0 * 2 0 7 ) 4 3  3  * 3 2 2 8
0 * 1 2 3 4 * 1 9 2 0 *  5  ) 2 4 * 2 5 0 4 1 2 - I 2 * * 3 2 2 0 3  5 - 2 1 8 9
5 - 1 0 0 4 7 0 5 *  3  * ) ) 3 3 2 * 4 1 2 0 * • 2 7 9 1 3  5 - 1 5 0 2
0  - 8 6 2 3 9 3 *  5  3 * )  7 4 3 9 4 1 2 1 0 * 8 7 4 ) 3  3  0 3 1 4
3  - 6 1 8 9 1 0 4 1 *  3  6 1 1 ) 1 0 9 * 1 2 2 > 4 0 1 4 2 6 3  5  I 1 7 0
0  - 4 2 9 5 2  7 * 2 a  5  7 1 2 2 1 2 * 4 1 2 ) 4 0 7 4 7 3  3  2 ) ) 1
0  - 2 * 1 6 3 9 ) a  3  8 1 2 8 1 2 1 4 1 2 4 79 6 7 1 3  3  ) 4 6 6
3  0 1 7 * 1 * 0 ) a  3  9 1 ) 1 1 7 ] 4 1 ) • 4 1 1 ) 1 1 2 6 3  3  4 2 6 8
0  2 6 ) 6 6 1 2 2 *  6 - 1 1 9 0 •  7 4 1 ) - ) 1 9 4 1 8 4 4 3  5  3 2 6 0
9  * 2 ) 5 1 5 2 ) t  6 - 1 0 0 * 1 0 4 n - 2 8 5 9 2 6 5 ) 6 1 6 7
C  4 2 9 0 3 3 4 ) 4  4 - 9 9 6 1 0 * 4 n - 1 1 9 1 2 0 1 4 3  5  7 2 ) 5
0  8 2 2 9 2 ) 9 3 a  6 * 6 1 6 4 1 6 4 4 n 0 1 0 1 9 4 3 5  5  8 6 6 *
0  1 0 1 ) 7 1 * 1 7 4  6 - 7 1 1 0 1 2 2 4 n I 2 9 0 2 0 1 4 >  6 - 1 0 3 8 *
1 - 1 2 * * * * 4 1 0 1 4 - 6 2 2 9 2 2 9 4 t i 2 7 0 6 7 7 5  6 - 9 1 2 9
1 - 1 1 2 2 ) 1 ) 0 a 4  6 - 3 2 6 * 2 * 3 0 1 2 1 ) 8 1 4 7 6 3  6 - 8 3 9
I  - I S 3 1 7 ) 2 J ) *  4 - 4 5 7 4 9 5 0 1 0 3 2 * 3 6 1 1 3  6 - 7 2 1 0
1 * 9 n o 1 4 4 * 4  6  * ) 0 * 4 * 3 0 - 8 2 9 8 * 0 0 3 5  6 - 6 1 5 0
1 « 2 2 1 2 2 ) ) * 4 - 2 2 1 1 2 0 5 5 0 - * 1 7 8 1 7 9 3 3  6 - 3 2 ) 7
1 - 7 1 2 6 3 1 7 2 4  4  - 1 1 * ) 1 * 8 5 0 - 4 2 8 2 2 8 2 2 3  6 - 4 1 1 *
1 - 4 3 2  7 3 ) 1 2 4  6  0 1 2 8 1 2 8 5 0 - 2 2 ) 9 2 4 9 2 5  6  * ) 4 9
I  - 3 7 4 8 7 * 0 2 4  6  1 1 9 4 2 0 2 5 0 0 7 6 7 6 4 5  6 - 2 1 4 7
1 - * 2 2 9 2 ) 9 2 1  4  2 C * 3 0 3 0 2 •  4 9 ) 4 3  6 - 1 1 7 5
* ) 4 9 } > 9 1 2 *  6  ) 2 ) 2 2 2 4 5 0 4 2 4 9 2 4 6 3 3  6  0 8 9
I  - 2 7 ) 9 7 3 7 1 4  6  4 1 2 2 5 0 6 * ) • 6 0 U 5  6  I
1 - 1 1 9 5 3 9 7 2 4  4  3 2 7 9 2 M 5 0 8 1 ) 7 1 6 2 7 3  6  2 7 7
1 9 5 2 0 3 ) 5 2 4  6  6 0 * W 5 1 1 2 0 * 2 6 4 4 7 5  6  3 0 *
I  1 7 4  7 7 * 2 2 4  4  7 2 4 4 2 2 6 5 1 1 1 1 5 2 1 5 9 3 3  6  4 0 *
1 2 4 5 2 4 ) 9 2 *  4  8 0 * 2 9 5 1 1 0 1 7 0 1 7 2 3 5  6  5 1 7 1
1 ] 2 9 ) 1 7 4 ) a  6  * 1 * 2 1 2 6 5 1 - 9 t i l 1 1 1 « 5  6  6 0 *
I  * 1 5 4 2 5 * ) 4  7 1 1 1 2 * ) 1 5 1 • 0 2 1 1 2 1 0 3 3  6  7 1 1 2
I  3 1 1 7 1 2 9 ) *  7 1 0 1 6 ) 1 6 0 5 1 • 1 1 8 3 1 8 9 4 3  6  8 0 *
I  4 1 8 4 1 9 2 3 « 7 - 9 4 5 * > « 3 1 • 4 2 ) 7 2 ) 2 3 >  7 - 1 0 1 0 6
1 7 1 4 5 1 7 * 4 t  7  - 0 1 4 0 1 * 4 3 1 - 3 2 7 6 1 7 a 2 5  7 - 9 2 5 *
1 8 0 * 1 7 4 0 7 *  7 - 7 1 7 2 1 6 ) 5 1 - 4 4 4 6 4 ) 9 2 5  7 - 8 1 0 9
1 9 1 ) 4 1 * 3 4 *  7 - 4 > 0 ) 5 0 1 5 1 • ) 4 7 1 4 8 ) 2 >  1 - 7 1 0 6
I  1 3 t o t > 1 ' t *  7  - S 1 4 0 1 * 9 3 t * 2 * 7 1 4 9 0 7 S  1 * 8 2 6 0
2  1 2 7 ) 7 7 4 a 7 - 4 2 3 ) 2 5 * 3 I - 1 2 4 3 2 7 0 2 5  7 - > 1 0 2
2  1 1 2 8 4 2 9 * ) 4  7 - 3 1 1 9 3 1 * 5 1 0 4 9 2 6 8 0 2 5  7 - 4 5 5 2
a  f  l e i "  t  l n n «  f l a g g e d  w i t h  a n a a t e r l a k r n n i l d e t e d  u r n r v e d
102
168
*73
362
2*6
168
1 8 5
135
100
5
199
36 
323 
261 
139
1 6
3 2 1
1 7  
3 5 9
3 3  
7 0  
5 0
1 5 0
7 3
7 5
62
1 9 5
68
11*
16
100
67
4?
31
* 6 5
3B0
22b
397
*47
309
623
237
460
410
4 9 6
255 
29S 
315 
195 
220 
1 6 7  
121
52
203
158
197
50
178
23
2 )
35
105 
9
150
107
8
67
88
6 9
111
49
212
61
109
1 5 4  
171 
12* 
299
34 
317 
250 
233 
187 
508 
317 
175 
3)6 
465
256 
25 )
155 
2 )8
73
11
114
63
209
134
246
41
37 
132 
1W
98 
146 
69 
1 ) 
11 I /*
18 
10)
1 6
100
11
107
106 
267 
)12 
366
2*
2
3
*
7
7
8 
8
8 0 9*
2 3
3
3
5
* 6 9
2
*19
2
22
3
5
*
5
5
5
5  
8
6  
6 9 5
9
6
20
8
2
2
3  
2 
2 
2 
2  
2 
2  
2  
2  1 
*
4 
6 
6 
7  
7
2 8
4
3
4  
7
3  
9 
6 
9
4
7
4
5
4 * 7
6
3 
3 3
6
6 7 7
8  
3 1
5
5
4
5  
3  
3 
2  
2
3  
1  
2  
2
4 
3
3
4 3 
7
6 
12 
21
6 
6
3
4 
3
1 63
4
3
4  
43
328
3 7 0
7
6 3 4
7
78)
6
1 9
4
3
3
2
2
34
Values o f 10'Fobs and lO*FCa le  f o r  NC 026825 Page 4 o f  5
K L
7 - 3  
7  - 2  
7  - 1
8  * 9  
8 -8  
0  - 7  
8 -6 
8  - 5  
8  - 4  
8 -3 
8 -2 
8 -1 
8 0
9  - 9  
9  - 8  
9  - 7  
9  - 6  
9  - 5  
9  - 4  
9  - 3  
9  -2  
9  - 1
0
1
2
3
4
i
6
0 -8 
0  - 7  
C - 6
0  - 5  0 -* 
C - 3
1 - 2  
0  - 1
F o b s F c a l c S i g F H K I F o b s
■------ -------- ------ - - ' ------
114 117 5 6 2 2 63
203 211 3 6 2 3 0*
44* *52 2 6 2 4 21*
*21 *23 2 6 2 5 5*
270 27* 3 6 2 6 55*
317 324 3 6 2 7 49*
18* 179 5 6 2 a 0*
193 186 5 6 u 1 * *
67 5* 9 6 10 52*
227 216 6 6 -9 39*
135 127 7 6 -8 7C
63 *5 6 6 -7 173
206 203 4 6 -6 461
108 107 6 6 -3 376
184 189 4 6 -4 2*9
C * 3 62* 6 -3 171
221 233 3 6 -2 455
135 1*2 4 6 -1 I B B
182 191 3 6 0 *53
51 60 6 6 1 224
o» 6 581 6 2 282
62 61 6 6 3 320
129 1*4 6 6 4 1P9
128 131 6 6 3 190
118 121 6 6 6 205
35* 7 30 6 7 191
0* 19 736 6 a 110
12* 33 116 6 10 237
133 112 5 6 -9 40*
106 95 5 6 -8 18a
25* 265 3 6 -7 I B S
58 70 6 -6 *30
: * ! 139 * 6 -a 186
1*1 139 * 6 -* 70
300 319 3 6 -3 30*
170 170 * 6 -2 238
386 395 2 6 -1 6J
9* 08 5 6 0 191
372 3 72 3 6 1 50
99 96 6 2 65
187 186 3 6 3 152
199 169 3 6 * 115
156 133 7 6 5 37*
1*6 1*3 7 6 6 C*
31* 10 6 7 0*
117 122 6 10 62
17* *4 6 -9 223
72 72 6 -8 37*
0* 12 6 - 7 13*
29* 19 6 -6 70
56 61 6 -5 203
63 71 5 6 -* 63
0* 33 672 6 -3 21B
23* 1 29 6 -2 305
88 91 5 6 -1 259
50* 75 6 0 02
G* 6 755 6 1 27*
9* 101 7 6 2 213
19G lv * * 6 3 235
18* 1* 6 * 196
20* 21* * 6 5 201
P i 101 * 6 6 125
1)7 135 5 6 7 189
*9 55 7 6 10 31*
197 19) * 6 -9 221
1)1 127 6 -5 *8
19* 104 5 6 -7 168
1*2 n i 5 6 -6 90
240 261 3 6 -3 267
110 126 6 6 - a 0*
*7 *5 0 6 -3 162
46* 36 0 6 -2 8 8
61 60 6 6 .  j 90
3** 0 22 6 0 09
0* 17 010 6 1 3)2
I * * 10 20 6 2 11)
169 160 3 6 ) 2**
277 261 3 6 * 55*
116 )03 ) 6 5 C*
259 237 ) 6 6 53*
316 324 2 6 ■9 *2*
22* 2)1 ) 6 -a 1*0
274 264 ) 6 -7 35
5 ) 60 9 6 -6 114
77 01 7 6 -3 17*
5** 77 12 6 -4 125
59 6 1 7 6 - ) 19)
60 60 7 6 -2 206
75 71 5 6 -1 127
220 219 4 6 0 190
09 7; * 6 1 )1 *
1*2 141 5 6 2 )J2
162 164 4 6 1 16*
259 259 ) 6 4 2 2 6
1 0 9 1 0 4 ) 6 3 6**
1 2 2 122 2 6 4 1 0 0
3)2 137 2 6 1 1*7
* 1 2 * 2 4 2 6 • 7 3 2 *
2 * 2 2 * 1 1 4 - 6 207
) 0 1 10) ) 4 -3 101
) » ) ) 9 7 ) 6 • 4 1*0
1 9 4 1 9 4 5 4 -1 83
220 223 > 4 ■7 2 5 *
2 1 2 2 ) 0 6 4 • 1 0*
1 2 0 1 ) 1 5 6 0 1 1
101 1C6 7 4 1 0*
1 * 9 135 4 6 2 0 *
) l * 6 73 w I * 0 *
2 9 1 277 ) 6 4 8 1
1 0 2 1 0 8 4 • 3 0*
2 7 1 2 6 4 ) 6 - 7 110
6 8 70 3 6 - 4 4 8
2 6 * 2 5 1 ) 6 • ) 153
90 8 9 ) 6 -4 4 )
)21 1 1 2 7 6 7 1 0
12) 126 4 4 -7 * 1 *
227 2 2 2 ) « -1 1 * *
8 0 8 4 5 4 0 n o
* 2 * 1 8 8 « 1 2 * 2
H K L
5 2
6
2 9
3 8
6 1
5 0
3 6
3 3
5 6
3 7  
6 3
1 6 3  
4 5 9  
3 6 0  
2 6 1
1 5 0  
4 5 5  
1 8 7  
4 5 2  
220 
2 8 0  
3 G B
178
1 7 9  
2 G 0  
1 9 8  
1 1 7  
2 2 6
6 0
1 6 8
1 8 9
.22
1 9 3
7 4
34 
2 4 1
6 7
1 0 7
6 2
6 5
1 5 1  
110
3 3
2 6
3
5 7  
2 0 7
4 7
1 2 8
7 3
291
6 5
2 2 3
3 9 2
2 6 6
7 8
2 6 9  
- . 9 5  
2 * 7  
i 8 9  
2 7 9  
1 2 * 
1 8 9
20
2 0 6
3 5  
1 6 1
93
2 7 0  
1
3 6 7
86
9 3
9 9
1 ) 1
’ 1 3
*1
* 7
* 7
1 4 2
5 1  
1 1 2  
1 8 2  
3 ) 4  
2 0 6  
2 0 9
1 ) 9
201
3 1 8
3 2 5
1 6 5
21>
4 6  
1 7 7  
1 4 )
8
2 1 )
1 0 7
1 4 8
9 0
2 5 6
20
8 )
7
) )
4 2
7 *
70
i n
5 0
1 6 4
4 7  
2 2 9
1 6
142
U «2*0
6
5 3 0
4 7
2 2 6
12
14
8 0 3
1 4
9
11
5  
4  
2 
2 
3  
3  
2 
3 
2  
*
3
4
6 
6
7
8  
8  
4
10
4
4  
2 
3  
*  
9
3
5  
*  
7
6 
6 
*.
3 2
7 1 7
7 6 7
7
4 
10
«.
5  
3 
*  
3  
2
3
4 
)  
*
4
6
5
7
8  
2 6
4
a
4
*
)
6 1 2
2
4
)
3
3 8
1 0
7 0 3
2 7
10
3  
6
5
4 
2 
3
3
5
4 
3 
)
6 
3
i i
8
3
20
3
6
4 
*
3  
) 6 2
5
6 7 9
6 9 9
11
I
79)
6 
7 
* 
7 
)  
«  
1 
6
4
6 
6
6 10 
6 10
6  9  2
6  9  3
6  9  4
6 1 0  -6  
6  1 0  - 5  
6  1 0  - 4  
6  1 0  - 3  
6 10  -2  
6  10  - i  
10 0 
10 1 
2 
3
6 1 1  - 4
6 1 1  - 3  
6  11 -2  
6  11 - 1  
6  1 1 0  
6  11  1 
0 - 1 0  
0  -8  
0  - 6  
0  - A  
0 -2  
0  0  
0  2 
0  4
0 6
F o b s F c a l c S i g F H K L F o b s F c a l c S i g F
----------- - - - ----------- ■ ■— ----------
9 3 8 4 5 7 6 2 0 * 1 0 7 1 0
2 1 4 2 1 5 5 7 6 3 2 0 6 2 0 8 6
1 2 2 1 2 1 7 7 6 4 7 7 9 4 9
1 9 * 2 7 3 3 7 6 5 4 2 * 3 2 1 9
1 5 1 1 5 8 4 7 7 - 7 0 * 1 6 4 5 4
1 8 * 4 0 3 * 7 7 - 6 1 6 3 1 6 3 4
6 8 7 5 5 7 7 - 5 3 4 * 5 3 1 0
0 * 1 5 7 6 0 7 7 - 4 7 6 8 0 4
1 3 4 1 * 2 6 7 7 - 3 1 0 1 I C O 5
0 ‘ 6 7 6 7 7 7 - 2 2 6 6 2 5 9 3
1 0 4 1 0 5 5 7 7 - 1 0 * 3 4 7 2 7
9 3 9 0 6 7 7 0 1 5 8 1 6 5 5
* 5 * 7 6 2 * 7 7 1 1 9 3 1 9 2 5
1 5 1 1 6 0 5 7 7 2 1 8 * 1 8 0 6
0 * * 6 8 3 6 7 7 3 9 3 8 7 7
1 3 6 1 3 9 5 7 7 4 1 8 7 1 7 6 7
1 2 0 1 2 5 6 7 8 - 6 1 4 * 1 4 6 5
1 2 * 1 2 2 6 7 8 - 5 0 * 1 4 8 0 1
* 6 * 3 4 1 0 7 8 - 4 2 2 3 2 3 1 3
1 3 3 1 2 4 6 7 8 - 3 2 2 * 8 1 5
2 1 3 2 0 5 4 7 8 - 2 1 8 2 1 8 2 4
4 0 3 3 8 5 3 7 8 - 1 2 6 * 2 6 2 B
3 3 0 3 3 5 3 7 8 0 1 3 * 1 2 9 6
* 3 * 4 3 7 2 7 8 1 3 5 * 2 6 2 5
2 6 9 2 6 5 3 7 8 2 1 8 * 2 6 5 7
2 5 2 2 4 0 4 7 8 3 2 6 * 3 3 4 3
6 1 7 7 9 7 9 - 5 6 2 w 3 5
2 4 * 3 3 4 6 7 9 - 4 3 2 * 1 5 1 9
0 * 1 3 8 1 8 7 9 - 3 1 3 6 1 4 0 5
* 7 * 5 2 9 7 9 - 2 6 6 6 5 6
3 1 * 4 2 1 3 7 9 - 1 1 9 2 1 9 9 4
0 * 2 * * 6 8 7 9 0 1 3 * I S 6 2
0 * 1 6 j 3 6 7 9 1 1 6 * 1 6 7 6
6 3 5 * 6 8 0 - 8 1 9 5 1 8 9 3
1 8 5 1 8 4 4 8 0 - 6 2 2 5 2 1 1 4
1 6 8 1 8 3 4 8 0 - 4 2 8 6 2 7 1 3
2 1 * 2 0 8 3 8 0 - 2 3 4 4 3 4 4 3
1 7 7 1 7 2 4 a 0 0 3 0 9 3 0 3 4
2 6 0 2 6 8 3 8 0 2 2 0 8 2 0 7 5
2 9 0 2 9 1 4 8 0 4 1 0 0 1 1 0 6
1 8 5 1 7 7 5 8 • a 0 * 1 9 8 2 2
2 2 8 2 2 2 5 8 - 7 Q * 1 0 7 - r
7 6 7 0 8 a - 6 3 1 * 2 7 1-
2 0 3 2 2 1 6 8 - 5 1 6 * 9 4 4
1 6 6 1 7 6 7 8 - 4 9 * 1 2 7 1
0 * 4 8 2 8 8 - 3 0 * 3 * 7 0 5
2 0 3 1 8 * 4 8 * 2 1 8 3 1 7 0 5
J * 2 7 2 2 8 - 1 1 9 2 1 7 9 4
2 8 9 2 6 7 3 8 0 0 * 1 6 6 8 0
7 7 7 6 3 8 1 1 9 2 1 9 2 6
2 8 4 2 8 1 3 B 2 9 4 9 2 6
1 9 3 1 9 7 3 8 3 1 7 3 1 6 5 7
2 7 0 2 6 * 3 8 4 8 2 7 4 8
0 * 1 7 3 2 6 8 -8 0 * 3 4 4 5 5
1 8 7 1 7 6 4 8 - 7 1 9 8 1 7 5 4
9 0 9 5 6 8 - 6 2 9 * 3 5 1 4
1 5 6 1 5 8 6 8 - 5 2 7 6 2 8 1 3
3 2 * 4 7 1 6 8 - 4 9 9 1 0 5 6
6 6 6 1 9 8 - 3 2 3 6 2 3 0 4
3 5 * 4 7 3 3 8 - 2 1 3 1 1 2 8 5
8 2 9 5 9 8 - 1 2 1 7 2 1 2 4
1 7 * 4 5 3 7 a 0 0 * 5 3 8 0
1 5 * 1 2 3 2 8 1 1 5 3 1 3 5 6
0 * 1 * 7 4 5 8 2 2 0 * * 2 5 7
8 6 8 7 5 8 3 1 6 4 1 6 5 3
2 5 4 2 * * 3 a 4 0 * 3 7 7 9 8
1 7 8 1 8 2 4 a -8 5 9 3 3 8
1 9 1 1 9 6 4 a - 7 3 4 * 2 6 2 2
1 ) 2 1 3 0 5 B - 6 4 2 * 4 ’ 9
1 9 2 1 8 * 4 - 5 8 5 8 9 4
2 6 * 2 0 1 3 8 1 4 7 1 4 9 5
1 6 3 1 3 9 3 8 . 1 3 1 * 3 7 2 2
1 7 1 1 6 ) 3 8 - 2 2 6 * 3 4 2 8
2 1 7 2 1 6 3 8 - 1 0 * 2 7 7 1 2
2 2 7 2 1 8 3 8 0 1 1 3 1 1 6 7
2 1 7 2 1 9 6 8 1 2 8 * 3 4 3 5
1 1 9 1 1 0 6 8 2 4 6 * 4 8 1 3
7 7 6 2 1 0 8 3 1 4 8 1 3 9 6
4 0 * 2 7 1 1 8 4 1 * 7 1 4 1 7
3 0 7 2 9 2 ) 8 - 7 0 * 3 6 8 3 1
7 1 7 ) 3 8 - 6 2 1 7 2 1 7 4
1 8 0 1 7 2 4 8 - 3 0 * U 7 6 6
* C * 3 6 8 8 • 1 2 6 2 2 6 4 3
3 0 2 3 0 ' 3 8 - J * 1 * 3 9 9
2 5 1 2 5 9 3 8 -a 1 9 6 1 9 8 4
• 8 9 * 4 8 - i 7 3 7 6 6
3 6 * 1 ) 1 8 8 0 2 2 0 2 1 4 4
3 7 0 3 7 1 ) 8 i 0 * 4 8 7 5 9
* 2 * 2 8 1 1 6 2 2 ) 9 2 ) 8 3
1 6 9 1 6 4 6 8 3 8 0 7 9 9
6 6 6 3 9 0 - 7 7 1 6 1 6
1 2 8 1 2 8 6 8 • 6 3 0 4 9 7
4 0 * ) 9 2 9 6 - ) 1 2 * 2 5 5 6
C * 3 1 8 1 2 8 • 4 3 3 * 1 4 1 9
8 1 7 4 6 0 - ) 9 1 9 5 4
0 * ) ) 7 9 ) 8 - 2 0 * 1 2 7 7 1
7 9 0 ) 5 8 - 1 1 6 2 1 5 9 5
6 1 3 6 6 8 0 2 ) 7 2 4 8 4
7 3 6 5 3 8 1 8 0 7 3 7
1 1 1 119 6 0 2 0 * 3 2 4 ) 4
2 1 ) 2 2 0 3 8 - 6 3 4 * 4 2 0
1 1 6 2 1 2 3 8 - ) . 1 0 0 2 0 9 4
1 2 * 1 2 3 3 8 - 4 3 2 4 7 7
2 1 ) 2 1 1 4 8 - 3 1 6 0 n : 3
2 8 ) 2 8 6 4 8 - 2 6 6 7 2 6
1 9 * 2 ) 2 7 8 - 1 3 0 ) 3 0 9 3
1 7 8 8 0 0 0 0 * 2 4 7 9 9
2 ) 0 2 2 0 6 0 ) . 1 6 7 3 6
2 ) 6 2 ) 4 7 0 2 1 6 * 3 7 4
0 * n 0 2 4 8 - 4 1 * 0 1 4 4 3
2 4 ) 2 ) 6 ) 8 - ) 0 * 9 8 ) 4
0 * 2 0 7 4 ) 8 - 2 3 8 * 1 3 1 9
2 0 7 2 0 7 ) 8 - 1 ) 0 * 2 3 2 7
7 1 11 3 8 0 1 0 1 1 0 8 6
1 2 1 I I ) 3 9 0 - 3 ‘7 * 0 8 2 )
1 0 2 1 1 ) 3 9 0 * 2 2 4 1 1 2 3 9 4
2 1 8 2 S * ) 9 0 0 ) 0 7 3 2 0 4
3 6 4 6 7 9 1 - ) I P 2 1 2 0
6 8 6 1 7 9 1 - 4 1 1 * 3 3 2 0
> • { ) • ’. t l « ® «  f l a g g e d  v l i h  t n  a s t e r i s k  w e t *  f ( e i s l d # t * d  i r i s b i s r v t d 3 5

NC022675
Values o f  10*Fobs and 10*Fca le  f o r  HC 022675 Page 1 o f  6
H K I Fobs F c a lc S lgF H X L Fobs F ca lc
- ' ■-------- - ■ - ■ ■ --------
0 0 2 695 704 2 0 7 2 78* 70
0 0 4 399 406 3 0 7 3 321 317
0 0 6 206 209 * 0 7 4 179 186
0 0 8 296 264 4 0 7 5 106 97
0 0 10 330 327 U 0 7 6 370 368
0 0 10 322 327 5 0 7 7 294 288
0 0 12 48* 17 10 0 7 8 27* 7
0 0 1* 13* 112 7 0 7 9 58 58
0 0 16 68 56 9 0 7 10 0* 16
0 1 i 755 759 2 0 7 11 56 32
0 1 2 310 307 3 0 7 12 78 71
0 1 3 5*2 5*7 2 0 7 13 0* 20
0 1 4 *75 479 3 0 8 0 28* 25
0 1 5 16* 169 4 0 8 1 123 127
0 I 6 80 66 4 0 a 2 149 148
0 1 7 302 304 4 0 8 3 0* 26
0 i a 212 225 4 0 8 4 89 84
0 1 9 109 102 4 0 8 5 92 93
0 1 10 181 182 6 0 B 6 142 139
0 1 10 180 182 14 0 8 7 130 119
0 1 11 99 101 8 0 8 8 71 66
0 1 12 122 113 6 0 B 9 152 142
0 1 13 1*5 1*1 7 0 8 10 35* 55
0 1 14 0* 22 295 0 8 11 27* 34
0 1 15 99 90 6 0 8 12 0* 26
0 1 16 *2* 41 25 0 9 1 61 47
0 1 17 0* 12 197 0 9 2 28* 26
0 2 0 *2 * 445 2 0 9 3 171 160
0 2 1 *29 428 2 0 9 4 89 84
0 2 2 118 125 3 0 9 5 130 1210 2 3 75 68 5 0 9 6 IS * 32
0 2 4 0* 25 217 0 9 7 76 80
0 2 5 59 47 5 0 9 a 63 65
0 2 6 151 141 5 0 9 9 0* 10
0 2 7 321 321 4 0 9 10 26* 27
0 2 8 61 34 3 0 5 11 12* 14
0 I 9 273 267 11 0 10 0 127 119
0 2 9 278 267 4 0 10 1 73 74fl 2 10 80* 28 25 0 10 2 92 88
0 2 10 0* 28 252 0 10 3 0* 27
0 2 11 131 135 7 0 10 4 0* 32
0 2 12 57 59 a 0 10 5 0* 40
G 2 1 3 69 64 7 0 10 6 0* 13
0 1* 0* 1 2H 0 10 7 96 83
0 57* 78 i l 0 10 0 32* 26
0 i T, • 5* 5 ) 12 0 10 9 96 t l
0 1 * *0 455 3 0 11 1 0* 3*
0 2 t i * 26 <0 0 11 2 46* 19
0 j z r , 397 3 0 11 3 0* 21
0 4 61 48 5 0 11 4 97 93
0 5 157 15* 5 0 u 5 32* 36
0 6 16* 30 8 0 11 6 81 67
0 7 307 311 4 1 0- 17 74 680 8 39* *5 8 1 0- 15 145 150
0 9 260 2*3 5 1 0- 11 19* *5c 9 253 243 13 1 0- 11 115 117
0 10 41* 44 10 1 0 -9 245 229
0 11 136 151 7 1 0 -7 12* 10
0 12 38* 59 25 1 0 -5 773 788
0 13 122 121 7 1 0 -3 672 646
0 1* 46* 31 11 1 0 -1 115 307
0 15 99 110 7 1 0 1 1)15 1354
0 16 22* 11 4 ) c 1 89 87
0 0 621 640 1 1 0 3 292 305
0 1 26* 33 10 1 0 7 191 197
0 2 361 539 1 1 0 9 230 227
0 3 24* 16 11 1 0 9 216 227
0 4 205 191 4 I 0 11 184 16)
0 ) 19J 194 4 1 0 1) 117 113
0 6 102 98 3 1 0 15 66 65c 7 205 201 4 1 1- 17 58* ) o
0 8 0* 65 578 1 16 0* 80 8 69 6 ) 5 1 1- 15 c* 2
0 9 167 16* 6 1 l - 14 113 116
0 10 47* 43 9 ) 1- 11 84 91
0 11 188 183 6 1 1- 12 178 1690 12 0* 19 274 1 1- 11 224 227
0 13 31* 28 1 ) 1 1- 10 63* 620 1* 11* 37 48 1 1- 10 69 62
0 15 ICO 105 6 1 1 - 9 141 131
0 16 0* 21 365 1 1 -0 65 67
0 1 202 210 4 I 1 0* 20
0 2 49 59 3 1 1 -6 35* 42
0 1 147 337 3 1 1 -5 500 *93
0 t 123 133 3 1 1 -4 1124 1314
0 5 11* 1* 9 1 1 -1 «486 131)ft 6 118 105 14 1 1 “ * 542 3)4
0 6 100 103 4 t 1 -1 69 69
0 7 0* 17 2)9 1 1 0 326 31)
0 7 67* i7 2 ) 1 1 1 342 536
0 6 101 94 5 1 1 2 317 310
0 9 • * 15 90 1 1 3 431 448
0 10 191 19 ) 6 1 1 I 162 162
0 11 0* ) • 165 1 1 5 *71 462
0 12 79 71 6 1 1 6 68 60
3 1 1 1** 11 26 1 1 7 338 37)
0 n 31* 24 76 1 1 0 101 97
0 13 0* 7 190 1 1 9 51* 11
0 0 * 1 ) 420 1 1 1 9 0* 110 1 39* *9 7 1 1 10 129 116
0 2 141 131 3 1 1 n 30* 16
0 1 92* 82 17 1 1 12 85 14
0 1 81 82 3 1 1 11 31* 42
0 4 93* 67 16 1 1 14 19* 40
0 4 62 67 5 I 1 1) 10* 47
0 5 24* 24 31 1 1 16 *0 * 48
0 3 0* 24 227 1 2 17 0* 17
0 4 206 203 3 1 7 16 36* 62
0 7 201 201 5 1 2 15 0* 47
9 8 61 31 6 1 2 14 c* 9
0 9 46* 42 9 1 2 1) 72 78
0 10 203 199 6 1 2 12 31* i s
0 n 72 78 7 1 2 11 114
0 12 33* 62 26 I 2 10 14*
0 13 79 87 7 1 2 10 0* 2 )
0 14 91 82 6 1 2 •9 129 113
c 1 12) 99 I ) 1 2 -9 1)1 U )
0 1 112 99 6 1 2 •0 4)4 441
0 2 70 70 3 1 2 -7 170 17)
S l g F
1 9
4
5 
5
4
5 
27
7
279
9
6
333
21
6
6
2 6 8
4
5
6 
6 
6
7 
24 
16
3 3 6
6
12
6
5
6
4 6  
6  
6
3 19
2 6
2 3
6
5
4
3 10
1 4 ]
3 * 3
1 7 9
6 
11
5
3 1 6
8
3 0 4
5
11
5
7
5
1 )
5
4
1 8
3
2
2
1
k
3
4  
10
5
6
7
8  
10
31 5
3 0 8
5
6 
6
5  
7 6
6  
6 
5
201
9
3
3 
2 
2
4 
2 
2
3 
)
4
3 
a
4
5  
2 9
2 2 9
6  
2 3
6
1 5
4 7  
2 *  
10
3 5 6
2 9
1 1 6
2 8 9
7
2 7
6
21
3 9 1
6
: s
4
5
X L F o b s F c a l c S l g F
■ - ----------- ■-------------- •-----------
2 - 6 3 3 0 3 1 2 4
2 - 5 1 8 6 1 7 7 4
2 - 4 6 0 8 5 7 8 3
2 - 3 9 6 2 9 7 5 2
2 - 2 0 * 3 2 2 0
2 - 1 1 1 4 1 1 6 5
7 0 1 0 2 1 1 8 5
2 1 1 6 4 1 5 1 4
2 2 1 1 4 1 2 3 5
2 3 1 7 8 1 9 9 4
2 4 5 1 0 5 2 8 3
2 5 4 5 9 4 5 7 3
2 6 2 5 2 2 6 2 4
2 7 2 7 * 4 2 0
2 8 3 8 8 3 9 2 4
2 9 3 7 * 2 7 1 0
2 9 0 * 2 7 6 9 7
2 1 0 2 5 4 2 6 1 5
2 1 1 2 4 * 2 9 3 0
2 1 2 1 0 1 1 0 4 6
2 1 3 3 7 * 3 2 0
2 1 4 3 1 * 1 3 2 9
2 1 5 7 0 5 4 7
2 1 6 1 0 5 1 1 2 6
1 6 3 9 * 4 2 2 5
1 5 2 5 * 3 8 4 1
1 4 1 1 2 1 1 0 5
1 3 0 * 3 2 8 7
1 2 7 4 7 5 7
1 1 3 1 * 4 6 2 8
1 0 1 7 * 1 6 7 6
- 9
9
- 6
6 5
3 2 *
3 9 *
1 2 6
7 6
4 4
4 4
5 9
1 2 4
7 3
6
6 0
9
6
- 3 3 7 3 3 6 8
- 4 2 9 7 3 0 1
- 3 4 3 2 4 5 1
- 2
- 1
2 7 *
3 0 *
2 8 8
4 7
0 4 0 7 4 1 4
1 1 9 6 1 7 6
2 3 7 8 3 9 1
3 3 0 6 2 9 7
4 4 4 7 4 3 6
5 0 * 3 1 9 3
6 2 2 0 2 2 7
7 2 3 5 2 3 1
8 9 1 8 6
8 8 4 * 8 6
9 2 9 * 2 0
9 6 7 * 2 0
1 0 2 6 * 3
1 1 8 4 7 3
1 2
1 3
1 7 2
2 8 *
1 6 9
1 8
1 4 7 9 8 1
1 5 3 1 * 3 9
1 6 * 2 * S 3
1 6 3 5 * 3 5
1 5 1 4 * 6 2
1 * 2 6 * 3 *
1 3 1 3 8 1 3 1
1 2 0 * 1 2 2 8 6
1 1 4 8 * 3 9
1 0 3 3 * 1 8
- 9 J * * 3
- 9 0 * 3 6 9 8
- 8 2 0 ) 1 9 9
- 8 2 1 9 1 9 9
- 7 1 7 2 1 8 6
- 6
* 5
2 6 4
2 5 *
2 6 9
2 2
- 4 3 9 * 7 2
- 3 1 4 3 1 3 7
- 2 2 9 * 2 9 4
- 1 9 2 9 7
0 3 6 8 3 7 2
1 3 1 0 3 2 0
2 6 2 6 )
3 6 5 6 4
4 9 ) 8 9
5 1 0 8 1 1 5
6 Z 8 0 2 7 6
7 2 0 * 1 6
7 3 8 * 1 6
a 1 7 0 1 8 *
b 1 8 2 1 8 4
9 9 1 8 6
1 0 1 2 * 1 2 6
1 1 1 6 7 1 ) 2
1 2 1 * 7 1 ) 0
1 1
1 4
0 *
1 » *
4 5
4 2
3 3 9
1 ) ) * * 3 9
1 3 3 3 * 3 )
3 4
1 )
1 1 1
4 8 *
1 2 2
2 9
1 2 0 1 6 )
3 1 1 6 ) 1 8 )
1 0 1 0 6 1 0 6
- 9 ,  2 5 J 2 ) 4-6 1 1 4 H I
- 7 2 1 * 2 8
- 7 3 9 * 2 8
- 6 7 0 7 8
• 6 9 7 7 8
- 3 3 0 0 3 ) 5
• 4 1 3 3 1 3 6
- 3 3 9 4 4 0 7
- 2 0 * 2 9 2 0 1
- 1 01 7 9
0 1 1 4 1 1 6
1 2 4 * 1 4
2 1 9 7 1 7 3
3 1 2 ) 1 2 1
4 3 9 * 3 8
3 2 7 * 5 0
X L F o b s
5 5 2 8 *
5 6 1 1 0
5 6 1 0 7
5 7 1 3 8
5 8 7 0
5 9 2 1 6
5 1 0 1 7 2
5 1 1 3 1 *
5 1 2 5 8
5 1 3 6 2
3 1 4 0 *
5 1 5 0 *
6 - 1 5 0 *
6 - 1 4 0*
6 - 1 3 5 9
6 - 1 2 0 *
6 - 1 1 1 5 7
6 - 1 0 2 1 9
6 - 9 3 3 3
6 - 8 5 4
6 - 7 0 *
6 - 6 1 4 3
6 - 6 1 4 1
6 - 5 2 0 6
6 - 5 2 0 4
6 - 4 0 *
6 - 4 3 9 *
6 - 3 8 1
6 - 3 7 2 *
6 - 2 0 *
6 - 1 5 0 2
6 0 0 *
6 1 3 4 2
6 2 0 *
6 2 5 5 *
6 3 4 1 *
6 3 0 *
6 4 2 3 6
6 4 2 1 9
6 5 5 *
6 5 0 *
6 6 3 7
6 7 0 *
6 B 1 4 *
6 9 5 9
6 1 0 0 *
6 1 
6 1  
6 1 6 1 
7 - 1  
7 - 1  
7 - 1  
7 - 1
7 - 1  
7  
*
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
7  
J  
7  
7  
7  
7  
7  1 
7  1 
7  1
7  18-1 8-1 
8-1
8 -  
8  -  
8 -  8 - 8 - 8 •
8 -  
a •8 - 88 8 8 8 
8 
8  
8 8 8 8 1 
a i 8 1 
9 - 1  
9 - 1 0  
9  -  
9  -  
9  -  
9  -  
9 - 
9  -  
9  -  
9  -  
9  -  
9
1 6 *
86
3 1 *
3 9 *
0 *
5 3 *
0 *
1 6 *
4 3 *
2 4 *
9 0
1 4 9
1 1 9
1 1 7
0 *
1 2 9
1 1 0
111
21 *
0 *
0 *
0 *
111
9 8
2*1
0 *
3 6 *
1 6 0
* 0*
2 8 0
8 3  
7 6
0 *
7 8
6 7
8 4  
2 4 *
5 9  
8 9  
1 4 *
1 7 6
8 4
2 0 7
7 8
3 0 *
5 3
8 1
7 2
1 1 6
1 6 1
1 3 5
2 4 0
1 4 4
6 3
34*
7 1
1 ) 5
6 7
9 4
0 *
1 7 *
0 *
1 0 8
0 *
2 7 *
2 7 *
0 *
6 0  
7 4  
2 5 *
2 7 4
2 3 *
88
5 0
1 0 9
109
1 4 1
7 2
211
1 6 3  
22 
6 5  
6 3
1 3  
22
7
10
6 2
3 1
1 5 *
221
3 3 8
5 9
5
1*2
1*2
2 1 8
2 1 8
5
5
94
9 *
22
4 9 5
2 6
3 4 3
5
5
3 8
3 8  
2 3 7  
2 3 7
2
2
90
1
5
5 5
2 4  
11 
8 5  
2 9  
6 7
1 4  
5 9  
3 4
5
4 6
2 5  
9 4
1 4 9
1 1 7
1 4 8
1
1 2 7
1 1 5
1 1 5
4 3
4 3
2
2
1 0 4
1 0 4
2 5 3
2 8
3 6 3
1 6 4
3 1  
2 8 8
8 2
7 2  
22 
6 5  
6 5  
8 2
0
7 3
8 9  
3
1 8 7
9 0  
2 0 7
7 1
3 )
5 3
8 7  
7 7
1 1 3
1 5 8
1 6 4
2 *1
1 4 7
6 3
3 2  
7 5
112
5 7
9 2
1 6
1 4
2 9
1 0 4
3 9
3 8  
* 6
5 4  
3 6  
6 )
3 9  
2 7 3
2 5
88
*8
5  
1 6
6 
5
5
6
2 5  
8  
8
3 2 0
3 5 3
3 3 8
3 2 2
a
3 0 5
7
5
5
7
2 6 1
5  
1 *
4
11
2 2 5
3 1
*
2 3
2 2 7
3  
210
*
2 1 9
2 *
7
668
*
1 1
5 5
5 9 5
6
2 7 4
*8
7
1 6 2
5 0
6
2 7
2 3  
3 3 1
9
3 3 1
* 3
9
1 5
4  
6 
6 
a
2*6
6
6
16 
2 9
6 4 4
2 3 7
6 1 6
5  
1 5
4
2 5 5
4
6  
9
5
3
5
1 6 7
6  
7  
6
1 1
7
5
2 6
6
4
5
5  
11
6
4
5
6  
3
3
4  
6 
6
11
5
6 
6
5
3 1 3
2 5  
3 6 8
t
3 3 3
2 6
2 4
3 3 1
6  
5
2 1
5
1*
4
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V alves  o f  10 »Fobs and 10*Fratc f o r  KC 022675 Page 2 o f  6
K L Fobs F ca lc SlgF H K L Fobs Fcalc S lgF H K L Fobs Fcalc SlgF H K L Fobs F c a lc SlgF
- - ------ — — ------ - - - ------ -------- ' - - - ------ -------- - " -  - ------ - ------
9 1 58 38 6 2 2 5 15* 9 35 2 5 14 34* a 2 1 2 10 -3 27* 10 20
9 2 73 a i 4 2 2 6 154 1 * 2 5 2 6 - 15 37* 23 25 2 1 0  - 2 23* *5 23
9 3 85 86 4 2 2 7 41* 53 7 2 6- 14 0* 13 179 2 1 0  - 1 157 160 6
9 4 61 39 6 2 2 8 63* 50 27 2 6 - 13 56 66 9 2 10  o 1 2 1 119 5
9 5 9* 1 ’ 38 2 2 8 57 50 6 2 6 - 1 2 *5* 8 10 2 - 0  1 O* 25 164
9 6 0* 2 :. 294 2 2 9 2 S0 281 5 2 6 - 1 1 66 8 ) 7 2 10  2 56 60 6
9 7 0* 4 301 2 2 10 30* 6 21 2 6 - 10 1)3 137 6 2 10 3 18* 29 34
9 8 43* 49 8 2 2  1 1 103 101 5 2 6 -9 79 88 7 2 10  4 32* 10 18
9 9 8* 18 45 2 2 12 56 *7 7 2 6 -a 132 165 6 2 10 5 50 39 7
9 10 24* 39 17 2 13 *7* 51 9 2 6 -7 0* 3 ?S1 2 1 0  6 42* 35 8
10 -9 87 69 5 2 2 14 67 67 7 2 6 - 6 7* 38 8 * 2 10  7 54 63 7
10 -B 68 73 6 2 2 15 31* 36 14 2 6 -5 61* 81 28 2 1 1  - 6 0* 4 348
10 -7 0* 1 1 330 2 3-17 62 55 10 2 6 -5 80 81 4 2 1 1  -5 46 33 7
10 -6 14* 1 2 25 2 3-16 0* 35 323 2 6 -4 52* 96 30 2 11 -4 162 150 6
10 -5 32* 39 2 G 2 3-15 0* 17 333 2 6 -4 87 96 A 2 U  -3 0* 5 340
10 -4 0* 3 324 2 3-14 0* 13 311 2 6 -3 89* 67 15 2 1 1  - 2 115 109 4
10 -3 0* 3 300 -> 3-13 104 1 1 0 7 2 6 -3 59 67 5 2 1 1  - 1 0 * 6 363
10 *2 0* 14 304 2 3-12 93 94 6 2 6 - 2 236 220 10 2 1 1  0 93 89 4
10 - 1 75 77 5 2 3-11 414 406 5 6 - 2 229 220 4 2 1 1  1 0* 10 326
10 0 120 108 6 2 3-10 81 6 i 6 6 - 1 169 155 1 1 2 1 1  2 14* 1 * 39
1 C 1 143 131 6 2 3 -9 153 132 14 6 - 1 163 155 4 2 11 3 33* 37 10
10 2 1 0 ° 98 5 2 3 -9 140 132 6 6 0 317 321 9 2 11 4 34* 49 10
10 3 7. 75 5 2 3 -8 356 358 4 6 0 320 321 4 0-17 37* 53 16
10 4 57 60 6 3 -7 434 407 4 6 1 263 273 10 0-15 125 125 5
1 C 5 0* 27 342 3 -6 295 311 4 6 1 273 273 4 0-13 57* 60 10
10 6 58 37 6 2 64 45 5 6 2 24 8 260 10 O - l i 31* 60 1 )
10 7 84 81 3 2 3 -4 170 176 4 6 2 247 260 4 0 -9 37* 62 20
10 B 79 80 5 2 3 - 3 217 220 3 6 3 173 168 n 0 -7 131 140 6
-6 0 * 13 345 3 -2 392 *06 3 6 3 172 168 5 0 -5 170 163 4
j j -5 92 89 6 2 3 - 1 4)3 *15 j 6 4 128 128 13 0 -3 521 508 3
•4 1 2 * 6 51 2 262 273 3 6 4 123 128 6 O - 1 518 510 3
1 1 *3 42* 39 8 2 3 1 38* 29 7 6 5 1 2 1 116 6 0 1 880 864 3_ i 42* 37 a 2 3 2 23" 253 3 6 6 27* 31 23 0 3 580 583 3
1 1 . • 34 37 7 2 3 3 *8 50 3 6 7 93 92 4 0 3 270 275 4
11 Q 24* 42 24 2 ]  4 92 93 5 6 8 48* 52 8 0 7 199 194 1 11 1 - 0* 6 323 2 3 5 293 307 4 6 9 90 89 5 O 7 187 19* 4
1 1 J 38* 27 9 2 445 *22 4 6 10 2 0 * 29 36 0 9 225 218 5
1 1 3 83 77 4 2 3 7 1 1 2 96 3 6 1 1 18* 6 22 0 1 1 47* 51 8
1 1 4 25* 38 1 4 2 3 7 10B 96 17 6 1 2 0* 12 312 9 13 70 70 6
1 1 5 94 84 4 2 3 8 32* *5 19 t, 13 0* 1 191 0 15 29* 26 24
0 - 16 * 1 * 35 23 2 3 8 31* *5 53 14 0* 10 340 1 -1 7 41* 41 28
0 - 14 202 2C4 7 2 3 9 196 173 5 15 100 102 5 1-16 16* 22 68
0 - 12 164 146 7 2 3 10 ) 2 * 13 21 1 2 79 81 6 1-15 53* 56 1 1
0 - IC 1 0 2 * 99 19 3 1 1 C* 1 ) 269 1 1 114 106 * 1-14 0* 23 286
0 1 ft 10 1 99 5 2 3 12 16* 30 12 10 36* *6 21 1-13 71 64 8
0 -8 117 132 5 2 3 13 179 168 6 -9 55 62 8 1 - 1 2 92 84 6n *6 142 156 5 2 )  14 33* 12 23 - 8 97 103 k 1 - 1 1 81 76 6
0 -4 356 160 3 2 3 15 0* 10 137 -7 23* 7 1 * 1 - 1 0 174 150 14
- 2 6 ft* 702 2 2 0* 9 340 -6 64 7* 6 1 - 1 0 1*9 150 7
5 C 6* 31 109 2 4*15 55* 52 11 -3 59 33 6 1 -9 42* 83 44
0 2 127 132 5 4-14 187 17ft 8 -4 173 181 5 1 -9 73 83 6
0 4 149 14ft 5 2 4-13 175 176 a -3 73 71 5 1  -8 194 191 3
o 6 10 2 103 5 2 4-12 77 80 7 - 2 174 173 5 1 -7 29* 289 4
S 42* 18 34 2 * - 1 1 43* 31 11 - 1 47 38 t» 1 - 6 2 2 * 12 28
0 B 0* 1 ft 213 2 * - 1 0 80 90 6 0 66 55 4 1 -5 3** 338 4
c 10 150 143 6 2 * -9 0* 18 601 I 1 2 2 127 5 1 -4 318 307 3
0 12 C* IS 286 2 * -9 14* IB 50 2 17* 20 30 1  -3 350 346 3
0 14 c* 30 324 2 * -8 161 179 IS 3 120 120 6 1 - 2 2 0 * 210 4
16 58 82 9 2 171 179 5 4 18* 26 32 1 - 1 *26 426 3
1 - 1 J 41* 41 15 2 4 -7 175 128 6 5 34* 19 9 1 0 173 176 4
16 0* 1 324 2 4 -4 131 1 1 0 5 6 34* 30 10 1 1 93 86 5
1 - 15 c* 28 3 30 2 * -5 14* 6 30 7 63 69 6 1 2 119 140 5
14 47* 36 1 1 2 4 -4 407 *21 3 8 0* 29 29ft 1 1 *8 54 6' 1 1 12 2 124 7 2 4 *3 0* 37 199 9 75 72 5 1 4 76 80 4
1 12 C* 20 139 2 4 -2 92 10 1 4 10 40* 1 9 1 5 332 327 4
1 173 171 4 2 4 -1 441 * 12 3 1 1 13* 7 57 1 6 235 234 4
1 * ;o 0* 59 722 2 1 0 ? 1 1 0 3 1 2 0* 22 192 1 7 0 * 7 633
1 - 10 71 5? 4 2 4 1 287 260 3 13 0* 7 3*6 1 7 0* 7 2 1 0
1 -9 700 194 5 2 4 2 2*6 268 3 12 0* 3 ;2 0 1 8 91* 74 19
1 -ft 328 29? 4 2 4 ) 121 172 5 u 0* 16 3*5 1 B 81 74 4
1 -7 222 270 4 2 4 4 219 20* 4 10 32 49 ft 1 9 32* 36 21
1 -4 257 219 4 2 4 5 16ft 168 5 -9 37* 21 10 1 10 0* 6 266
1 -5 80 79 4 2 2 1 ft 2*0 10 -a 30* IB 12 1 I t 1 1 ) 123 6
- i 693 671 3 2 4 6 246 2 0 4 -7 1 1 * 120 6 1 1 ? 48* 40 8
' -3 731 »41 3 2 4 7 310 312 11 - 6 20* * IS 1 13 28* 1 1 2 )
1 -2 58 7 5ft? 2 2 4 7 104 117 4 - ) 16* 17) 6 1 14 1* 8 163 7
1 - 1 105 93 ft 2 4 ft 0* 1 ) 731 -4 10 1 114 * 1 13 0* 23 386
1 c 287 302 3 2 4 9 114 U ) 6 -3 87 94 5 2-17 0* 36 154
i 171 1 ft) 3 2 4 10 109 1 0 * 5 - 2 57 *7 6 2-16 58* 69 12
i 2 87 91 4 2 * 11 26* 15 30 - I 199 106 3 2-13 6 * 69 10
1 227 224 1 2 4 12 77 72 A C 3 7* 42 9 2-14 130 1)4 6
J 4 349 351 3 2 4 11 0* 78 1 1 1 1 1*9 1* 1 6 2-13 * 1 * 40 14
1 s 28* 54 10 2 4 14 42* *9 It 2 129 126 5 2 - 1 2 1 1 2 124 9
6 446 474 3 2 4 13 C* 17 364 3 1 ) 6 1)3 5 2 - 1 1 23* 37 37
• I 47 14 A 2 0* 4 191 4 7 ) 7) 5 2 - 1 0 80 8 ) 6
i ft 136 124 4 5 1*3 ) 2* 70 16 5 130 1*6 6 2 - 1 0 1 0 1 * 8 ) 21
1 ft 154 324 10 2 171 15* 6 6 23* *0 16 2 -9 2 2 * 47 35
1 1 20 * 7 JI 2 196 19ft 7 7 1)5 157 6 2 -9 0* 47 3)3
1 9 79* 7 1 7 2 99 9ft 3 0 36* 17 10 2 a 23* 42 26
1 10 102 104 7 2 7H 06 6 9 12 2 1 ) 2 7 2 7 321 32) 4
1 11 9* 1 1 JM 2 7ft 7) 6 10 1 ** 27 1 1 2 - 6 *76 *7 ) 3
1 12 33* 17 17 2 3 *9 8 ) 0 ) 5 1 1 36 50 7 2 -5 37* 35 6
1 1 ) 1 2 1 l i f t 1 2 3 -ft 3 4 * 52 10 1 1 1*5 1*9 J 2 -4 189 180 4
1 14 0* 4 787 I 3 - 7 0* t * 7)1 10 2 2 * 53 31 2 -3 61 61 3
15 78 77 4 2 5 -7 25* 44 37 ■9 31 61 0 2 - 2 80 loa 3
2 1 J 84 97 II 2 3 -4 149 125 12 -0 0* 30 329 2 - 1 227 226 4
2 16 4 7» >1 I t 2 3 - A 17* 125 5 -7 0* 29 318 2 0 116 1 2 2 5
I 15 41* 14 23 7 3 • ) 95 109 3 - 6 2 2 * 21 29 2 1 371 327 3
2 14 104 10 1 A 7 5 -4 1*9 347 3 -5 2 ** 6 2 ) 2 2 356 333 3
2 i t 17* 7 3 4 2 3 ■) 171 n o 5 -4 I ) 8 ) 3 2 ) 88 81 4
2 17 94 100 ft 2 *16 417 3 -1 57 4) 6 2 4 173 169 4
2 u 1 2 * 40 27 2 3 1 7ft 78 4 - 2 1 1 0 109 6 2 3 230 250 4
I 10 150 17ft 19 1 7)1 219 4 - 1 19* 19* 3 2 6 0* 37 226
2 :c 114 178 ft 2 )  t 77 01 3 0 123 13* 6 2 6 0* 37 667
2 -9 217 217 1 ) 7 3 2 1 2 * 115 5 1 61 65 6 2 7 230 23 ) 4
2 • 9 217 2 1 2 J ] 3 ) I I * 47 7 7 92 1 0 * 6 2 7 2 * * 215 10
2 ■ II 402 39ft 4 j 3 4 ICS *71 5 ) 9 ) •9 4 2 0 9* 81 4
2 -7 ft)? 015 t ] 3 4 l i ft 1 2 1 \2 4 ra 76 5 2 9 76 71 5
2 -6 7)1 7)1 4 7 5 > 137 177 3 5 1 2 * 119 6 2 10 2)3 2 ) 1 5
2 -5 1)7 150 3 2 3 3 13* 177 1 ) 6 35* 3* 19 2 I t 61 40 6
2 - 4 510 5C7 1 2 5 6 77 7 77ft 1 1 7 ( 2 37 6 2 12 97 97 3
2 ■ J 81 92 > 7 3 4 71? 77ft 4 a 0* 12 1 1 1 2 1 ) 0* 12 3)2
2 - 7 118 342 ) 2 3 - 7 10 1 107 5 9 0* 10 173 2 14 02 86 6
2 • 1 976 994 2 2 3 « 7)0 277 5 10 -9 0* *3 36) 2 13 03 1 0 ) 6
2 9 08 90 4 2 3 9 0* 11 781 10 -ft 01 77 3 3-17 1 2 ) 117 b
2 1 181 3*1 ) 2 3 10 772 779 $ 10 *7 71 66 3 3-16 1 1 1 116 6
2 2 377 144 > 2 9 11 5* *9 I 10 -6 I I 3 ) 7 3-13 37* 4 29
2 0* 1 1 709 2 5 12 19* *4 11 to -5 87 a r 4 3-14 46* 46 1 )
2 • 197 )09 ) 2 3 1 ) 0* 17 17) 10 • 4 0* 6 1 71 3 -1 ) 0* 19 272
> e f  l e d  Inn* f l a g g e d  w i t h  *n ■ • t e r l t k  v e t e  ro n a l d e r e d  'e w i b t e r v e d . 19
:es o', 10*Fobs and lC *F ca lc  fo r  NC 0226*5 Pa*,* 3 o f  6
L Fobs Fcalc S igF H X L Fobs Fcalc S igF H X L Fobs
* ------ -------- ------------- * - - ------ ------------------ --------------
• -  -
■----- -
- 1 2 264 255 6 3 6 - 2 0 * 44 645 4 0 - 4 547
- i : 190 186 6 3 6 - 1 168 168 5 4 0 - 2 317
- 1 0 488 477 5 3 6 - l 172 168 1 1 4 0 0 B2
-9 261 247 5 3 6 0 1 2 * 30 2 * 4 0 2 497
-9 251 247 13 3 6 0 0* 30 624 4 0 4 366
- 8 188 162 5 3 6 1 30* 44 19 4 0 6 103
- 8 184 162 14 3 6 1 52* 44 27 4 0 6 94
-7 139 157 5 3 6 2 91 98 5 4 0 8 174
- 6 196 202 4 3 6 2 116 98 14 4 C 10 272
-5 31* 54 !8 3 6 3 16’ 171 5 4 0 12 177
-4 478 42B 3 3 6 4 J* 4 261 4 0 14 0*
-3 140 113 5 3 6 5 .95 194 5 4 1-17 0*
- 2 195 195 4 3 6 6 0 * 30 271 4 1-16 14*
- 1 140 137 4 3 6 7 104 104 3 4 1-15 50*
0 108 1 1 2 5 3 6 8 36* 43 18 4 1-14 24*
1 77 86 4 3 6 9 69 61 6 4 1-13 23*
2 159 180 4 1  6 10 51* 44 B 4 1-12 22 0
3 512 490 3 3 6 1 1 27* 56 28 4 1-11 42*
4 191 2 ca 4 ;  6 1 2 27* 25 27 4 I - 10 0*
5 84 89 5 3 7 - l t 49* 40 10 4 1 - 9 1 1 2 *
6 10 1 92 5 3 7-13 34* 1 1 24 4 1 -9 96
6 87* 92 18 3 7-12 33* 48 26 4 1 - 8 115
7 169 i s : 6 3 7-11 51* 33 9 4 1 - 7 66
7 205 160 11 3 7- * c 80 79 6 4 1 - 6 330
8 4B 48 H 3 7 - 9 1 2 * 54 61 4 1 - 5 260
9 53 50 7 3 7 -B 136 135 6 4 1 - 4 638
10 C* 3 156 3 7 - 7 69 78 5 4 1 - 3 0*
1 1 0* 14 290 3 7 - 6 0* 30 2 B2 4 1 - 2 228
1 2 180 188 7 3 7 . 5 188 183 5 4 1 -1 330
13 0* 4 315 3 7 -4 75 69 5 4 1 0 54
1 * 124 127 7 3 7 - 3 192 20 1 5 4 1 1 32*
-16 170 167 a 3 7 - 2 56 50 6 4 1 2 9*
-13 40* 3 27 3 7 - 1 58 60 6 4 1 3 15*
-14 70 74 9 3 7 o 99 108 5 4 1 4 66
-13 145 148 8 3 7 i 0 * 13 243 4 1 5 161
- 1 2 176 188 7 3 7 2 207 2 C8 3 4 1 3 168
- 1 1 223 22 1 6 3 7 3 260 268 4 4 1 6 307
- 1 0 173 162 6 1 7 4 40* 41 9 4 1 6 303
-9 108 97 4 3 7 5 237 206 5 4 1 7 1 * 1
- 8 91 97 5 3 7 6 0* 26 279 4 i  a 0*
-B 109* 97 19 3 7 7 95 91 4 4 1 9 90
-7 317 301 4 3 7 0 0* 9 304 4 1 10 93
-7 316 30) 10 3 7 9 20* 1 35 4 1 11 142
-6 201 203 4 3 7 10 0* 21 1B0 4 1 12 148
-5 C* 15 214 3 7 11 0* 19 347 4 1 13 0*
-4 162 165 5 3 B-12 0* 17 339 4 1 14 61
-3 221 214 4 3 8-11 37* 46 11 i  2-17 *5 *
-2 167 158 4 3 8-10 31* 26 22 4 2-16 0*
-1 230 242 4 3 8 - 9 0* 30 298 4 2-15 100
0 70 67 4 3 B -B 79 73 3 4 2-14 127
I 203 226 4 3 8 - 7 55 43 6 4 2-13 139
2 204 28) ) 3 8 -6 B9 99 5 4 2-12 116
3 376 380 3 3 B -5 62 52 6 4 2-11 0*
4 118 120 5 3 B -4 34* 23 10 4 2-10 39*
4 98 120 15 3 B -3 64 68 6 4 2 - 9 73*
5 225 221 4 3 8 - 2 1)5 133 6 4 2 - 9 56
5 219 221 10 3 8 -1 34 54 7 4 2 - 6 223
6 214 211 5 3 6 0 200 178 5 4 2 - 3 204
6 198 211 1) 3 0 1 0* 13 267 4 2 - 7 41*
7 142 14) 6 1 8 2 c* 12 150 4 2 - 6 91
8 160 156 6 3 B 3 55 56 6 4 2 - 5 249
9 52 64 8 3 8 4 26* 22 24 4 2 - 4 126
10 8 ) 91 3 8 5 0* 3 155 4 2 -3 252
: i 34- 34 3 B 6 20* 19 30 4 2 - 2 120
12 0* 17 3 } : J 8 7 *6* 4B a 4 2 - 1 334
11 56 65 8 3 b a 183 172 6 4 2 0 288
i t 0* 29 702 3 B 9 0* 41 357 4 2 1 42
-16 C* t 3 71 3 8 10 94 9 ) 6 4 2 2 0*
- 1 ) 64 78 9 3 9-11 16* 8 4 ) 4 2 3 259
-1* 42* 30 22 3 m 04 B0 3 4 2 4 74
- 1 ) 12) 122 5 ) 34* 43 20 4 2 5 38*
.  • * 87 90 6 3 9 - 8 30* 9 21 4 2 5 92
- 1; 133 142 7 1 9 - 7 29* 24 22 4 2 6 10B
- :  c 24* 17 31 1 9 -6 0* 26 169 4 2 b 93
-9 09 97 5 3 9 - 3 102 109 5 4 2 7 54
-8 29* 46 24 1 9 - 4 59 77 6 4 2 0 21*
-7 92 01 5 3 9 - 3 141 143 6 4 2 9 164
-7 16* 01 30 3 9 -2 24* 46 13 4 2 10 0*
-6 94 113 7 3 9 - 1 104 100 5 4 2 n 90
*6 111 111 16 1 9  0 21* 4 ) 31 4 2 12 03
-5 152 ) 77 4 3 9 1 30 63 7 4 2 I ) 16*
-5 165 177 9 1 9 2 76 71 3 4 2 14 0*
-* 17) 160 4 3 9 ) 127 129 6 4 3-17 0*
-3 410 44) 4 1 9 4 164 151 6 4 3-16 11)
62 60 5 3 9 5 30 31 7 * 3 -1 ) 26*
- l 124 122 4 3 9 6 B0 82 3 * 1-1* 80
0 16) 159 4 3 9 7 12* 16 5) 4 3-13 0*
1 65 4 ) 4 3 9 0 112 100 5 4 3-12 38*
2 C* 1* 224 3 10 -9 0* 3 341 4 3-11 236
2 0* 14 599 3 10 -0 0* 10 336 4 1-1C 6 )
3 60* 20 21 3 10 -7 114 106 6 4 )  -9 131
3 15* 28 18 1 10 -6 1)0 140 6 4 )  -8 136
4 1)2 147 14 3 10 -5 0* 26 126 4 3 - 8 132
t 151 147 5 1 10 -4 197 208 5 4 )  -7 140
3 17* 36 34 3 10 ■) 26* 26 2) 4 1 - 7 14)
6 214 207 5 3 10 -2 52 47 7 4 )  *6 188
7 96 92 5 1 10 -1 )9 * 3) 9 4 )  -J 110
8 0* 11 269 3 10 0 2 3* 34 28 4 1 - 4 179
9 0* 12 267 1 10 1 97 94 4 4 1 - 3 68
10 0* 1) 207 1 10 2 I * * 11 41 4 )  -2 148
11 90 89 5 3 10 ) 49 44 7 4 )  -1 79
12 )* • 41 11 )  10 1 32 46 6 4 ) 0 29*
11 109 112 5 3 10 5 44* 42 8 t J 1 232
-13 66 64 a 1 1 0  6 72 70 3 4 )  2 13)
- I t 0* 14 n : 3 U  5 34* 41 10 4 ) 3 498
-11 106 111 6 3 t l  -4 83 92 3 4 1 4 21*
-12 31* 26 14 3 11 -1 i n 121 6 4 ) 4 0*
- H 19* 5) 12 1 U  -2 0* 3 329 4 )  3 239
-10 *2* 66 10 1 11 -1 101 94 4 4 ) 3 291
-9 06 79 5 1 1 1  0 11* 0 48 4 1 6 58•a 22* 17 10 1 1 1  1 0* 16 143 4 ) 7 241
-7 10! 101 7 1 1 1 2 0* I 367 4 ) 8 ) ) *
-6 0* 12 265 4 0-16 69 77 to 4 ) 9 140
-3 73 77 3 4 0-14 177 107 8 4 )  10 13*
-4 18) 103 3 6 0-12 1)6 14) 8 4 )  11 101
- 4 180 183 12 4 G-10 9 )* 6 ) 21 4 )  12 0*
- ) 20* 11 20 4 0-10 54 65 9 * )  11 108
- ) 0* )1 633 4 0 - 8 274 267 3 * * 1 6 4 6 *
-2 26* 44 22 4 0 -6 142 1-15 3 4 4-15 197
528
311
82
489
371
103
103
185
283
173
1
19 
30 
27 12 
18
198
27
0
89
89 
105
70 
303 
258 
627
15
247
33666
378
18
65
156
156
302
302
14622100
96
139
162
17
71 
56 
14 
§9
124
1221G611
35
62
62
216
216
34r3
254
118
273
127
350
280
4410
253
58
80
80
87
87
5810
164
24
105 
96 22 
23 
51
127 
53 
76 
49 11
231
70
128 
1)1 1)1 
158 
158 202
90 202
69
150
85
j ‘51
15)
308
7
7
247
247
64
242
27
162
)9
10620 
127
)5211
X L Fobs
4- 14 100
H- 13 197
4- 12 100
4- 11 143
4- 10 112
4 -9 170
4 -8 214
4 -7 189
4 -7 188
4 -6 212
4 -6 232
4 -5 373
4 -5 385
4 -4 39*
4 -3 195
4 -2 231
4 -1 56
4 0 216
4 1 69
4 2 0*
4 2 0*
4 3 76*
4 3 90
4 4 130
4 4 130
4 5 32*
4 6 95
4 7 70
4 8 53
4 9 159
4 10 34*
4 11 128
4 12 0*
4 13 50*
5- 15 108
5- 14 0*
5- 13 0*
5- 12 50*
5- 11 43*
5- 10 186
5 -9 72
5 -8 86
3 -7 111
5 -6 91
5 -3 109
3 -5 99*
5 -4 223
5 -4 232
5 -3 52
5 -3 80*
3 -2 232
5 -2 252
5 -1 257
5 -1 258
3 0 106
5 0 92*
5 1 40*
5 1 46
5 2 76
5 2 0*
5 3 76
5 4 81
5 3 87
5 6 132
5 7 32*
5 8 42*
5 9 57
3 10 0*
5 11 38*
5 12 59
6- 15 79
6- 14 0*
6- 13 59
6- 12 111
6- 11 87
6- 10 64
6 -9 0*
6 -8 80
6 -7 8*
6 -6 239
6 -3 100
6 -4 63
ti -3 33
6 -2 131
6 -1 147
6 0 203
6 1 34*
6 2 213
6 3 91
6 4 0*
6 5 0*
6 6 75
6 7 37*
6 8 73
6 9 7 )
6 10 31*
6 1,. 0*
7*•Ill 0*
7- 12 31*
T- 11 71
7- 10 41*
7 *9 22*
7 •8 30
7 -7 83
7 *6 64
7 -3 45*
7 -4 203
7 -3 168
7 -2 1 )8
7 -1 103
7 0 0*
7 1 62
7 2 131
7 3 104
7 t 1)1
7 3 280
7 6 13)
7 7 117
7 8 30
SigF
-------- ------
105 7
176 a
91 6
138 6
124 5
180 6
197 5
202 12
202 5
248 13
248 4
386 10
386 4
43 a
207 4
233 4
55 6
204 4
78 4
2 620
2 231
73 21
73 4
123 14
123 5
24 11
95 4
73 6
52 7
167 6
30 22
134 7
14 181
48 8
135 8
70 339
65 320
55 11
54 22
186 6
92 6
93 5
103 6
102 5
94 6
94 18
245 5
245 11
47 6
47 16
231 4
231 10
244 4
244 10
97 4
97 17
59 37
59 6
69 4
69 715
69 4
77 4
88 5
128 6
32 22
52 10
68 7
27 315
50 19
57 7
80 8
13 299
49 9
115 3
85 6
61 7
14 286
79 5
7 84
251 5
97 6
71 6
31 6
133 6
146 3
199 5
32 17
213 5
87 4
27 287
6 266
67 3
54 19
8 ) 5
81 6
33 12
9 193
9 185
4 29
77 7
34 11
11 17
41 8
89 3
73 6
50 8
210 5
178 6
134 6
106 4
19 288
36 6
123 6
113 3
121 6
268 3
1)3 6
111 6
48 8
» f l e c t i o n *  t lagged  w it h  an a i t e r l i k  were c o n s i d e r e d  u no b serv ed . 40
.’ a lties o f  IC 'F o b *  and 10*Fcalc fa r  KC 022675 Page 4 o f  6
H K L F o b s F c a l c S l g r U R L F o b s F c a l c S l g F H.  . --------- --------- --------- ----------- --------- “
4 7 9 3 5 3 7 7 5 2 - 8 2 8 8 2 7 * 1 *
4 7 10 2 7 * 3 0 14 5  2  - 7 2 3 6 2 2 / 5
4 8 - 1 2 0 * 3 3 5 7 5 2 - 7 2 3 8 2 2 7 1 3
4 8 - 1 1 3 2 * 4 2 2 5 2 - 6 9 0 8 7 4
4 B - 1 C 0 * 1 5 2 9 8 5 2 6 6 6 * 8 7 31
4 n - 9 7 8 8 2 6 5 2 - 5 1 5 0 1 5 7 6
4 8 - 8 91 8 9 5 5 2 - 4 176 1 7 5 5
4 8 - 7 1 7 2 1 7 6 6 5  2 - 3 80 7 8 5
4 8 - 6 1 8 * 31 1 9 5 2 - 2 2 5 8 2 4 3 4
4 8 - 5 2 7 * 3 7 14 5 2 - 1 2 4 5 2 4 1 4
4 8  - 4 0 * 2 2 2 8 5 5 2  0 3 0 1 3 0 8 4
4 8 - 3 6 9 3 8 5 5 2 1 1 8 ) 1 7 7 5
4 8 - 2 2 1 * 1 16 5  2  2 6 5 71 5
4 8 - 1 1 5 4 1 5 1 6 3 2  2 9 3 71 1 5
4 8  0 2 3 7 2 3 6 5 5 2  3 1 7 2 1 7 * 5
4 8  1 0 * 5 1 6 0 5 2  3 1 7 3 1 7 4 13
4 8  2 1 2 2 1 3 0 6 3 2 4 1 5 1 1 6 3 6
4 8  3 4 9 51 7 5  2  4 1 5 4 1 6 3 14
4 8  4 5 6 53 7 3 2  5 1 1 0 1 1 4 6
4 8  5 9 1 84 5 5 2 6 2 0 6 2 0 7 5
4 8  6 1 4 2 1 4 0 6 5 2  7 1 8 7 1 8 7 5
4 0  7 3 4 * 21 1 9 5 2 8 1 2 0 1 2 3 6
4 B 8 2 3 * 33 2 7 5  2 9 7 6 8 0 5
4 8  1 1 4 4 1 3 6 5 3 2 10 1 4 5 1 5 * 6
4 9 - 1 0 5 6 64 8 3 2 11 3 8 * 6 5 2 0
4 9 - 9 8 3 7 9 5 5  2  12 2 9 * 2 9 21
4 9 - 8 7 0 8 0 6 3 3 - 1 6 4 0 * 2 2 17
4 9 - 7 5 0 6 5 a 5 3 - 1 5 0 * 12 1 8 0
4 9  - 6 0 * 17 3 0 6 5 3 - 1 4 0 * 30 3 1 0
4 9 - 5 4 6 * 4 2 0 5 3 - 1 3 2 9 * 4 0 41
4 9 - 4 8 4 8 6 5 5 3 - 1 2 1 6 0 1 5 9 7
4 9 - 3 3 4 * 44 19 5 3 - 1 1 6 1 5 6 10
4 9 - 2 3 9 * 2 8 9 5 3 - 1 0 1 7 2 1 6 4 7
4 9 - 1 C # 4 2 9 5 5  3 - 9 1 8 2 171 7
4 9  C 91 91 5 5  3 - 0 1 9 7 1 8 2 6
4 9  1 2 0 * 2 9 3 ) 5 3 - 7 1 1 9 1 1 1 5
4 9  2 0 1 71 4 5 3 - 7 8 4 * 111 7 0
4 9  3 6 4 5 5 6 5 3 - 8 1 8 3 1 5 5 3
4 9  4 C * 7 3 4 2 5 3 - 6 1 7 4 1 9 5 i *
4 9  5 6 3 62 6 5 3 - 5 C * 8 2 2 4
4 9  f, 0 5 77 5 5 3 - 5 r * 6 5 9 5
4 9  7 2 9 * 2 2 13 5 3 - 4 1 0 2 9 6 6
4 1 0  - 8 6 5 77 fc 5 3 - 4 9 9 * 9 6 1 9
4 1 0  - J 3 5 * 47 : c 5 3 - 3 2 0 6 2 1 7 5
4 1 0  - 6 74 6 7 5 5 3 - 2 4 1 * 34 8
t  : c  - 5 7 0 8 2 3 5 3 - 1 3 2 * 5 2 4
4 1 0  - 4 C * 3 1 7 5 3 0 56 57 5
4 1 0  - 3 6 7 79 6 5 3 0 5 1 * 5 7 3 0
4 1C - 2 C * 2 5 3 2 7 5 3 1 1 5 8 1 5 3 5
4 1 0  - 1 5 * 1 3 1 8 5 3 1 1 7 1 1 5 ) 11
4 1 3  0 1 8 * 2 9 33 5 1 2 7 6 70 4
4 1 0  1 C * 2 8 3 8 2 5 3 2 8 8 * 70 1 9
*  1 0  2 6 4 6 9 6 5 3 3 2 1 * 2 1 6
4 1 0  3 3 1 * 31 11 5 ) 3 6 2 * 2 2 5
4 1 0  4 6 9 71 6 5 ) 4 1 4 7 1 4 4 6
5 0 - 1 7 7 * 35 111 5 ) 5 2 9 * 38 12
5 0 - 1 5 1 ) 4 1 3 6 6 5 ) 6 2 0 6 1 9 7 3
5 0 - 1 1 4 3 * 61 2 8 5 3 7 8 1 84 3
5  0 - 1 1 2 5 ) 2 5 2 7 5 ) 8 1 3 8 1 * 6 7
5 0 - 9 0 * 20 6 0 8 5 3 9 0 * 4 2 9 7
3 0 - 9 9 * 2 0 9 0 5 1 1 0 2 0 * 24 1 0
5 5 - 7 3 7 9 U S 11 5 1 1 1 6 0 61 6
5 0 - 7 3 70 3 1 5 4 5 )  12 21* 36 30
5 3 - 3 1 ) 2 1 1 7 6 5 4 - 1 6 C * 4 5 3 6 0
i  0 - 1 1 1 7 1 C 8 5 5 4 - 1 5 4 5 * 4 9 13
5 3 - 1 2 6 0 2 4 2 4 5 4 - 1 4 1 0 0 U S 8
5 5  1 2 8 8 2 9 8 4 5 4 - 1 J 2 4 * 14 * 5
3 3 1 4 90 * 0 8 ? 5 4 - 1 2 9 1 97 7
5 5 3 4 8 1 4 0 8 4 5 4 - 1 1 C * 1 2 9 8
5 0 5 71 73 5 5 4 - 1 0 4 1 * 32 2 3
5 C 7 1 1 7 1 2 5 6 5 4 - 9 1 6 ) 1 8 9 7
5 3  9 2 9 1 2 92 5 5 4 - 0 1 1 ) 9 9 4
5 o C * 12 171 5 4 - 7 76 91 6
5 O i l 6 ) 02 6 5 4 - 6 7 9 9 2 7
5 1 - 1 7 8 7 * 75 12 5 4 - 5 111 1 1 2 5
3 1 - 1 6 2 7 * 10 * 6 5 4 - 5 1 1 0 1 1 2 1 8
5 1 - 1 5 2 4 * 24 56 5 4 - * 0 * 21 2 * 0
3 1 - 1 4 9 5 77 7 5 4 - 4 C * 21 6 2 5
5 1 1 1 5 * 47 2 97 5 4 * 1 3 0 * 2 0 9
5 1 - 1 . 1 0 * 1 ) 2 76 5 4 - 3 4 ) * 2 8 3 9
5 1 - U 2 3 6 2 5 1 7 5 4 - 2 9 4 9 5 4
5 I  - 1 0 4 4 * 48 22 5 4 - 2 1 7 * 9 3 I C O
5 1 - 9 4 9 * 11 10 5 4 -1 0 4 1 0 6 4
5 1 - 8 1 7 4 1 6 0 6 5 4 - 1 7f t * 1 C 6 2 6
\ 1 - 8 1 7 2 1 6 8 17 5 4 0 1 4 7 1 * 7 5
V 1 - J 4 2 * 32 10 5 4 0 1 5 8 1 * 7 11
5 1 - 7 7 0 * 3 2 2 6 5 4 1 9 4 9 ) 4
5 1 6 2 4 2 2 4 3 J 5 4 1 1 0 0 9 ) 15
5 1 - 5 0 * 2 ) 2 ) 6 5 4 J 5 ) 4 9 6
5 1 - * 2 3 0 2 1 8 4 5 4 ) 1 0 6 1 9 ) 5
J 1 - 1 ) 2 6 1 ) 5 4 5 4 4 6 3 76 6
5 i  -2 2 2 9 2 2 1 4 3 »  5 0 * 3 5 111
5 1 -1 61 34 3 5 4 6 7 5 75 6
5 1 0 )  70 3 6 0 4 5 4 7 3 0 * 2 0 21
3 1 I 0 7 0 ) 4 5 4 0 1 0 3 1 1 2 7
3 1 2 9 8 9 6 3 5 4 9 70 74 6
3 1 1 1 1 1 too 6 5 *  10 1 5 0 1 5 7 6
3 1 ) 1 ) 3 I S O 1 ) 5 4 n 0 * 2 * 3 ) 9
3 1 4 1 ) 5 1 1 ) 4 5 5 15 ) 6 * 9 32
3 1 * 1 ) 4 1 ) 1
« A 5 5 14 1 2 0 1 4 0 6
3 1 5 1 1 9 1 1 3 * 3 5 5 - 1 ) 0 * 0 3 1 *
3 1 6 2 0 * 1 0 17 5 3 - 1 2 3 3 * 3 0 2 7
3 1 7 7 1 4 2 1 3 3 5 5 - 1 1 ( 4 61 0
3 1 8 1 7 4 1 0 7 4 5 5 - I Q 1 1 * 9 ) 4
3 1 9 3 5 4 9 7 5 5 - 9 ) 1 * 1 * 2 7
3 1 10 > 1 * 44 2 2 5 5 * )  7 * 28 11
5 1 11 1 2 * 1 3 22 5 5 - 7 1 ) 1 1 ) 2 6
3 1 11 34 58 7 5 5 - 0 9 6 9 7 6
3  1 1 ) 1 1 4 1 1 0 7 5 5 - 5 9 0 0 9 6
3 2  17 3 2 * 51 15 * 5 * 4 1 4 2 1 3 S 6
5 7 16 6 2 * 4 9 I t 3 5 - 1 6 7 3 * 6
3 1 - 1 3 0 * 14 1 12 5 5 - 2 4 1 * I S 0
3 2 - 1 4 1 0 9 1 0 2 0 5 5 * 1 1 3 1 1 * 7 6
3 2 1 ) 4 7 * 41 2 7 5 3 0 7ft 70 3
3 J 12 0 * 7 7 74 3 3  I 0 * 6 2 3 3
3 2 - I t ) 0 * 17 19 3 3 2 4 9 3 6 7
3 2 10 1 9 0 1 0 ) 7 3 5 ) 1 1 * 1 0 11
3 2 9 70 5 6 7 3  5 4 1 * 3 1 * 4 6
5 2 0 2 8 6 2 7 4 5 3 3 3 6 0 71 6
R L F o b s F c a l c S l g r H K L F o b s F c a l c
5 6 1 5 4 1 4 7 6 6 1 - 1 2 7 8 7 8
5 7 1 2 9 1 2 6 7 6 1 - 11 1 1 * 5 0
5 8 0 * 1 3 3 0 8 6 1 - 1 0 0 * 7
5 9 0 * 1 0 3 1 1 6 1 - 9 3 7 * 37
5 10 0 * 3 9 3 6 6 6 1 - 8 ■ 8 6 0
5 11 7 6 6 8 6 6 1 - 7 7 6 6 6
6 - 1 4 7 8 7 8 S 6 1 * 6 2 4 4 2 5 6
6 - 13 3 0 * 2 9 3 1 6 1 - 6 2 4 8 2 5 6
6 - 12 7 3 7 5 8 (. 1 - 5 3 9 9 3 8 1
6 - 11 0 * 30 3 2 9 j - 5 3 9 3 3 8 1
6 - 1 0 3 1 * 3 6 2 6 1 - 4 0 * 4 6
6 - 9 7 9 8 4 6 t > - 4 9 3 * 4 6
6 - 8 1 8 1 1 7 7 6 6 ’ - 3 1 6 7 1 6 6
6 - 7 1 9 5 2 1 2 6 6 ; - 3 1 6 8 1 6 6
6 - 6 7 8 8 2 5 6 - 2 1 8 5 1 8 8
6 - 5 2 0 7 2 1 4 5 6 1 - 2 1 6 5 1 8 8
6 - 4 1 9 B 1 9 2 5 6 1 - 1 1 7 1 1 6 8
6 - 3 0 * 1 2 8 5 6 1 - 1 1 8 8 1 6 8
6 - 2 0 * a 2 6 4 6 1 0 2 8 1 2 7 7
6 - 1 5 9 5 7 6 6 1 0 2 7 9 2 7 7
6 0 1 6 0 1 5 3 5 6 1 1 1 4 * 4 9
6 1 3 2 5 3 2 7 4 6 1 1 3 7 * * 9
6 2 2 6 7 2 3 6 5 6 1 2 1 4 8 1 3 4
6 3 3 1 5 3 1 7 5 6 1 3 7 9 7 3
6 4 111 1 0 4 6 6 1 4 8 2 8 9
6 5 7 2 8 0 6 6 1 5 3 5 6 3 5 6
6 6 0 * 2 5 3 0 2 6 1 6 5 3 61
6 7 3 0 * 4 2 2 6 1 7 0 * 2 1
6 8 0 * 1 3 0 2 6 8 0 * 2 0
6 9 2 3 * 1 8 1 6 6 i 9 8 3 8 8
6 10 0 * 5 3 4 0 6 i 10 5 3 6 5
7- 1 ) 1 0 * 3 8 9 0 6 i U 2 4 * 1 0
7 - 12 * 3 * 70 2 2 6 2 - 16 2 9 * 3 5
7 - 11 7 8 8 6 6 6 2 - 1 5 1 2 7 1 2 8
7 - 10 1 8 0 1 8 4 6 6 2 - 1 * 4 0 * 4 6
7 - 9 * 1 * 1 5 1 0 6 2 - 1 3 1 4 1 1 2 9
7 - 8 3 6 * 2 8 2 1 6 2 - 1 2 4 1 * 2 6
7 - 7 0 * 4 6 3 1 9 6 2 - 11 4 9 * 5 0
7 - 6 0 * 1 3 0 3 6 2 - 10 6 8 7 0
7 - 5 2 0 2 2 1 6 6 6 2 - 9 4 2 * 5 7
7 - 4 1 4 2 1 4 4 6 6 2 • 8 1 8 * 1 0
7 - 3 1 2 1 1 2 6 7 6 2 - 7 7 4 6 5
7 * 2 2 0 * 1 6 34 6 2 - 6 2 2 2 2 1 7
7 - 1 8 7 7 6 4 6 2 - 5 1 0 3 * 8 0
7 C 3 3 * 3 3 U 6 2 - 5 8 3 8 0
7 I 3 8 * 2 6 9 6 2 - 4 2 3 1 2 0 3
V 2 1 6 3 1 6 7 6 6 2 - 4 1 9 9 2 0 3
7 3 1 * 2 1 * 1 6 6 2 - 3 « 2 * 77
7 4 91 8 7 3 6 2 - 3 7 7
7 5 3 4 * 1 4 2 0 6 2 - 2 1 3 0
7 6 1 0 9 1 9 1 6 6 2 - 2 1 3 0
7 7 * 7 * 4 9 8 6 2 - 1
4 6 9
7 8 2 6 * 3 6 13 6 2 - 1 6 9
7 9 2 3 * 7 2 9 6 2 0
v * 1 3
0 - 11 0 * 11 3 4 8 6 2 0 j 5 * 13
8 - 10 0 * 4 2 3 2 9 6 2 1 9 7 1 0 0
8 * 9 2 0 * 2 3 2 6 6 2 2 1 7 6 1 6 0
S - 8 0 * 5 6 3 5 3 6 2 3 0 * 1 9
a - 7 6 5 76 6 6 2 2 7 5 2 7 4
8 * 6 70 74 5 6 2 3 . 3 7 * 5 6
a - 5 1 0 ) 8 7 4 6 2 6 2 6 * 2
8 - 4 2 9 * * 9 14 6 2 7 0 * 3 6
8 - 3 4 ) * 31 S 6 2 8 5 6 5 8
0 - 2 9 0 91 5 6 2 9 9 8 1 0 6
8 - 1 0 * 1 5 2 9 8 6 2 1 0 3 2 * 2 0
8 0 7 8 74 5 6 2 11 7 8 8 9
0 1 0 * 2 9 3 0 2 6 3 - 1 6 3 6 * 14
0 2 3 7 * 4 9 6 3 - 15 37* 3 0
0 3 1 7 * 24 3 8 3 - 1 * * 1 * 2 0
8 4 2 7 * 2 7 2 5 6 3 - 13 4 6 * 34
8 5 4 9 3 8 8 6 3 - 12 0 * 1
0 6 2 6 - 6 2 3 6 1 - 11 1 5 2 1 * 2
0 7 2 6 * 40 2 8 6 3 - 1 0 2 8 * * 3
9 - 9 6 2 3 9 7 6 3 - 9 5 3 * 6 3
9 - 0 0 * * 2 3 * 2 6 1 - B 1 9 1 2 0 2
o - 7 0 * 3 6 1 2 7 6 1 - 7 6 3 76
9 - 6 6 2 72 6 6 3 - 6 7 0 7 8
9 - 3 ) € • 3 0 1 0 6 3 - 5 1 3 8 1 3 9
9 - 4 2 8 * 2 9 2 3 6 ) - 4 3 6 * 3 7
9 - 3 0 * 7 1 2 1 3 - 3 9 5 1 0 0
9 - 2 4 9 6 6 8 6 3 - 3 9 2 * 1 0 0
9 * 1 2 7 * 2 6 2 5 6 3 - 2 0 * 6
9 0 6 6 6 0 5 6 3 - 2 0 * 6
9 1 1 0 4 1 0 2 6 6 3 - 1 1 4 5 1 5 6
9 2 1 ) 0 1 2 6 6 6 ) 0 3 5 * 1 8
5 1 74 71 5 6 ) 1 7 8 72
9 4 1 0 4 1 0 2 7 6 3 2 1 5 5 1 3 1
9 3 0 * 5 3 3 9 6 ) 3 1 0 0 9 *
10 - 6 6 5 7 5 6 6 3 4 1 5 1 1 3 9
1 0 - 5 0 * 2 6 3 6 0 6 3 5 1 6 4 1 6 1
10 - 4 0 * 1 9 181 6 3 6 1 2 7 1 2 8
1 0 - 1 6 ) 6 2 6 6 ) 7 1 8 3 1 7 6
1 0 - 2 0 * 21 3 4 8 ) 8 2 3 * 8
t o - 1 3 5 * 32 1 0 6 1 9 3 2 * 2 4
1 0 0 0 * 2 0 1 3 1 6 3 10 2 6 * 33
1 0 1 61 6 2 6 6 I 11 2 6 * I B
1 0 2 0 * 9 3 5 7 6 4 - 15 7 0 8 4
0 16 0 * 9 1 ) 4 6 4- 14 7 7 6 9
o - 14 1 * 1 1 ) 5 8 6 4 - 1 3 2 0 * 3 0
0 12 6 1 * 61 11 6 4- 12 0 * 0
0 1 0 1 8 0 1 9 0 8 6 4- 11 0 8 81
0 - 0 2 2 1 2 1 2 6 6 4 - 10 6 0 3 6
0 - 6 1 9 5 1 « 1 14 6 4 - 9 7 0 8 3
0 - 6 1 9 5 191 6 6 4 - r . 1 * 5 1 4 2
0 • 4 1 9 ) 1 8 ) 1 ) 6 4 - 7 1 2 7 1 3 6
0 * 4 1 9 7 I B ) 3 6 4 - 6 1 4 2 1 4 6
0 - 2 8 3 * 6 9 2 4 6 4 - 3 6 9 6 7
0 - 2 6 7 6 9 6 6 4 - 4 0 * 3
0 0 0 * 72 6 7 7 6 4 - 3 1 2 2 1 2 9
0 0 6 7 7 2 6 6 4 - 2 6 9 6 2
0 2 * 3 1 * 3 0 4 6 * * 1 1 5 * 3 )
0 4 2 » * 1 9 1 2 6 * 0 1 2 3 1 1 7
0 6 1 1 ) 1 ) 9 6 6 t 1 1 6 5 1 6 )
0 8 1 * 0 1 4 3 7 6 * 2 1 1 3 1 1 2
0 10 1 0 7 1 2 0 6 6 « 3 1 5 0 1 3 1
1 16 2 2 * 4 7 3 6 6 4 4 1 8 * 1 6 9
1 1 ) 6 6 * b w 1 2 6 * 3 8 ) 8 *
1 16 5 0 * * 2 2 9 6 * 6 0 * 1
1 1 ) : « * 4 8 4 7 6 * 7 0 * *
SfgF
9
116
250
14
8
7
6
14
5 11
24820
6
15
5 
136 
13
5 
11
25 
49
6 
5 
5
47
296
168
5
6 
13
49
8 
35
6
16 
13
9
13
50 
6 
5
23
5 12
6 
50
5 
166 
166
582
19
56
287
520
26 
168
7
6 11
5 
38 
34 
17 
25293
72010
7
8
6 
7
20
4IB
254
669
3
1956
4 6 
6 
7 
6
3111
25
1311
9
63
298
9
9
7
7
7(6
23066
24
5
6 6 
6 
6 
3
286
506
? e f l e c t i o *  f la g g e d  w ith  an ve re  con s id ered  unobserved. 41
Values o f  10*Fobs and 1 0 *Fca lc  f „ r  SC 022675 Page 5 o f  6
K L Fobs
4 8 9*
4 9 63
4 10 93
5-14 0*
5-13 11*
5-32 100
5-11 142
5-10 122
3 -9 102
5 -8 150
3 -7 78
5 -6 14*
5 -5 22*
5 -4 149
5 -3 128
5 -2 355
5 -1 262
5 0 203
5 1 56
5 2 10*
5 3 0*
5 4 21*
5 5 57
5 6 32*
5 7 33*
5 3 61
5 9 0*
6-13 69
6-12 20*
6-11 63
6-10 0*
6 -9 73
6 -8 154
6 -7 141
6 -6 138
6 -5 0*
6 -4 60
6 -3 6*
6 -2 158
6 -1 224
6 0 64
6 1 35*
6 2 261
6 3 50
6 4 129
6 5 33*
6 6 18*
6 7 29*
6 8 53
7-12 0*
7-11 29*
7-10 0*
7 -9 89
7 -0 60
7 -7 87
7 -6 33*
7 -5 60
7 -4 91
7 -3 0*
7 -2 0*
7 -1 58
7 0 0*
7 1 0*
7 2 4*
7 3 6*
7 4 c*
7 5 38
7 6 47*
7 7 0*
8-10 33*
a -9 5*
8 -8 51
8 -7 0*
8 -6 32*
a -3 33
a -4 0*
8 -1 51
0 *2 133
8 - I 10)
8 0 6 )
8 1 144
8 2 41*
ft 1 84
ft 4 0*
8 3 0*
3 ■ 8 33*
7 31
9 -6 2 5*
9 -3 0*
9 -4 36*
9 -3 0*
? -J 47*
9 - I 0*
9 0 23*
9 1 78
? 2 0*
9 3 77
0-11 0*
0 -1 ) 0*
0-11 56*
0 -9 311
0 -7 270
0 -5 25*
0 -3 178
0 - I 7‘,
0 I 296
0 3 0*
0 3 84
0 7 10*
0 9 29*
1 1 6 30*
t i l 0*
1-1* 18*
1-13 53*
1-12 26*
1-11 129
: - t o 0*
t -? 0*
1 8 113
S lgF
8 82
85 6
97 5
36 320
13 96
97 6
149 7
110 6
110 6
161 7
83 6
17 30
32 37
156 7
126 6
362 4
238 5
205 3
68 7
41 39
19 277
5 35
69 8
22 12
19 27
b j 7
6 345
59 8
24 27
65 8
15 318
65 6
165 7
143 7
14) 7
6 278
55 V
24 83
166 6
232 5
60 6
24 18
264 5
42 8
128 6
23 22
15 39
0 23
46 8
38 372
21 27
6 340
84 3
67 7
04 3
3 22
59 7
95 5
6 302
15 295
64 7
4 308
30 164
15 79
46 342
2 319
69 7
38 8
35 199
41 13
38 81
65 9
U 17)
9 22
52 7
26 319
58 a
130 7
95 4
45 7
140 7
54 9
75 5
12 3)3
7 140
17 19
59 a
22 27
26 351
16 19
3 314
31 8
30 340
1 70
70 3
2 390
75 3
17 179
7 3)1
54 12
303 7
260 6
12 18
170 6
74 6
202 5
6 297
08 5
29 21
32 22
40 32
11 316
39 0*
60 15
38 5)
12) 9
25 301
7 294
109 6
H K L
1 -7 1 -6 
1 -5 
1 -4 
1 -3 1 '2 1 -1 0 1 2
3
4
56
78 
9
P « fL e d t n n «  f l a g t H  w ith  an a t ta r l tk  war# consider*-) u n n lte rv ed
1 
1 
1 
1 1 
1 
1 1 
11 10 
2*15 
2-14 
2-13 2-12 2-11 2-10 
2 -9 
2 -8 
2 -7 2 -6 
2 -5 
2 -4 
2 -3 
2 -2 2 -1 2 b 
2 1 2 2 
2 3 2 * 
2 5 2 6
78 
9
-15
- 14
-13-12-11-10
-9-8
-7-6
-5
-4
-3-2-10
12
3
4
3 6
78 
9
-14
-13-12-11-10
-9-8
-7-6
-5
•4
-J-2-I0
1
21
4
56
78 
-13 
-12 
•11 •10
-9
•ft
-7
Fobs F ca lc S lgF H K L Fobs F ca lc S lgF H K I Fob* Fca lc SlgF
45* 25 23 7 6 -5 34* 37 20 8 3 7 82 84 5
39* 28 24 7 6 -4 86 76 5 8 4- 13 69 89 11
22* 42 43 7 6 -3 0* 18 302 8 4- 12 0* 62 358
0* 10 277 7 6 -2 73 62 6 8 4- 11 75 78 9
144 127 6 7 6 -1 0- 16 109 8 4- 10 49* 37 12
95 101 5 7 6 0 0* 24 325 8 4 -9 79 87 8
23B 225 6 7 6 1 21* 66 35 8 4 -8 86 82 7
70 63 6 7 6 2 0* 5 312 8 4 -7 46* 52 12
59 56 7 7 6 3 96 87 5 8 4 -6 75 73 7
70 73 6 7 6 4 0* 13 313 8 4 -5 141 149 8
93 87 5 7 6 5 0* 23 334 8 4 -4 82 72 6
127 126 6 7 6 6 24* 21 27 8 4 -3 212 210 6
11* 18 32 7 7- 11 37* 45 22 8 4 -2 129 135 7
153 157 6 7 7- 10 0* 33 347 8 4 -1 22* 44 38
30* 11 21 7 7 -9 23* 9 19 8 4 0 31* 12 25
42* 57 9 7 7 -8 19* 32 46 8 4 1 0* 8 315
76 79 5 7 7 -7 0* 7 3 35 8 4 2 32* 7 24
72 79 6 7 7 -6 67 75 7 8 4 3 46* 57 10
0* 1 322 / 7 *5 86 74 5 8 4 4 37* 70 24
0* 33 331 7 7 -4 34* 30 12 8 4 5 22* 3 34
0* 14 309 7 7 -3 85 93 5 8 4 6 0* 25 200c* 51 176 7 7 -2 32* 40 22 8 5-12 19* 36 34
0* 26 162 7 7 -1 112 114 7 B 5- 11 53* 54 11
0* 4 156 7 7 0 0* 6 175 & 5- 10 15* 25 65
0* 13 289 7 7 1 0* 22 184 8 5 -9 56* 59 9
225 221 7 7 7 2 0* 5 327 8 5 -8 38* 32 25
89 86 6 7 7 3 27* 15 25 8 5 -7 0* 18 301
40* 7 12 7 7 4 57 56 7 8 5 -6 29* 47 31
60 53 8 7 7 5 0* 8 195 a 5 -5 77 75 7
200 194 6 7 0 -8 0* 10 352 8 5 -4 87 99 6
46* 51 9 7 8 -7 0* 42 341 8 5 -3 101 98 5
103 100 4 7 8 •6 31* 37 24 8 j -2 40* 32 10
27* 39 30 7 8 -5 0* 16 313 8 5 -1 34* 33 22
172 137 6 7 8 -4 35* 2B 11 8 5 0 167 166 7
37* 25 22 7 8 -3 74 88 7 8 5 1 16* 13 48
420 397 5 7 8 -2 0* 18 337 8 5 2 37* 31 12
58 65 8 7 8 -1 134 138 7 3 5 3 69 69 7
31* 40 25 7 8 0 90 81 5 8 5 4 0* 3 348
94 86 5 7 8 1 65 58 6 8 5 5 0* 14 372
122 1 IB 4 7 8 2 98 91 6 8 6- 10 0* 3 361
12* 4 51 7 8 3 73 72 6 8 6 -9 74 92 7
7* 28 56 8 0- 14 33* 57 26 8 6 -8 es 70 8
0* 41 195 8 0- 12 0* 14 ?40 8 6 -7 25* 58 36
0* 41 371 8 0- 10 120 119 7 8 6 -6 63 62 8
61* 37 12 8 0 -8 0* 41 170 8 6 -5 65 70 7
10) 111 8 8 0 ■6 102 97 7 8 6 -4 89 101 6c* 58 178 8 0 -4 106 115 5 8 6 -3 36* 24 22
0* 34 300 8 0 -2 75 70 a 8 6 -2 9* 23 87
188 179 8 8 0 0 134 147 7 8 6 -1 22* 9 34
0* 33 163 8 0 2 140 126 7 8 6 0 70 68 6
130 133 6 8 0 4 13* 18 26 8 6 1 59 53 7
160 156 8 8 0 t 153 142 6 8 6 2 0* 16 325
97 104 6 8 0 8 104 109 5 8 6 3 104 92 5
12* 20 71 8 1- 14 0* 7 313 e 6 4 69 66 7
73 68 6 8 1- 13 55* 16 8 7 -8 0* 3 202
C* 1 295 8 1- 12 25* 93 69 8 7 -7 35* 60 25
51 41 8 8 1- 11 0* 16 33; 8 7 -6 0* 24 342
43* 27 9 8 1- 10 129 121 6 8 7 -5 74 69 6
190 185 6 1 -9 37* 27 33 8 7 -4 125 132 7
177 182 6 I 1 -8 32* 11 34 8 7 -3 47* 49 9
67 60 7 8 1 -7 97 89 7 8 7 -2 100 102 5
0* 13 2«2 B 1 •6 24* 36 40 8 7 -1 55 32 7
C* 37 310 8 1 -5 31* 59 35 8 7 0 109 109 3
52 36 8 8 1 -4 41* 32 2 ) 8 7 1 58 47 8
188 183 6 8 1 -3 37* 51 25 8 7 2 29* 14 15
16* 43 21 8 1 -2 337 327 6 9 0- 13 53* 47 29
129 119 6 8 1 -1 10) 124 8 9 0- 11 34* 3 23
0* 8 360 8 1 0 110 108 7 9 0 -9 0* 15 324
135 140 6 8 1 1 94 101 5 9 0 -7 0* 12 312
33* 28 21 8 1 2 62 61 7 9 0 -3 243 270 7
0* 13 318 8 1 3 19* 43 41 9 0 -3 197 179 8
11) 122 8 0 1 4 20* 23 19 9 0 -1 121 127 7
88 97 7 8 1 4 13* 22 43 9 0 1 63 61 8
0* 14 316 8 1 6 0* 33 347 9 0 3 0* 12 324
0* 2 302 a 1 7 24* 30 14 9 0 5 12* 37 55
17* 46 29 8 1 8 0* 33 79 9 n 0* 33 211
19) 193 7 8 2- 14 0* 20 350 9 12 32* 78 49
300 303 6 0 2- 13 0* 10 326 9 - i i 33* 43 27
23) 252 5 8 2- 12 68* 6 ) 11 9 10 0* 42 33)
0* 39 307 8 2- 11 93 93 8 -9 88 88 9
10) 106 3 0 2- 10 C* 30 309 9 -8 0* 7 294
104 117 7 8 2 -9 31* 32 22 9 -7 0* 57 345
79 87 5 8 2 -B 122 108 8 9 -6 30* 2 37
1)1 127 6 8 2 -7 58* 4 7 10 9 -5 119 122 9
161 148 6 8 z •6 144 i : a B 9 -4 60 39 9
3 7* 35 23 8 2 -3 0* 29 278 9 -3 93 81 6
7) 39 6 8 2 -4 19* 17 4B 9 -2 33* 43 29
32* 2 2 23 0 2 -3 0* 23 163 -1 167 164 7
37* 47 20 8 2 -2 93 96 5 9 0 113 127 6
37* 38 11 8 2 -1 0* 9 2S5 9 1 94 93 6
20* 2 3 ) 8 2 0 71 62 7 9 2 40* 49 11
0* 26 352 0 2 1 167 156 7 9 3 0* 8 32)
56* 64 10 0 2 2 18* 1 0 44 9 4 97 94 3
IPS 100 J 0 2 3 240 242 6 9 3 24* 40 28
115 114 3 0 2 4 52* 4 0 8 9 12 173 167 8
9* 101 6 0 2 5 13* 35 47 9 -11 39* 32 14
46* 68 U 6 2 6 14* 1 26 9 -10 48* 33 15
39* 32 24 8 2 7 0* 9 190 9 -9 91 93 S
6 ) 6 ) 7 8 1 14 32* 24 24 -8 62* 77 11
207 213 6 8 3 1) 46* 24 30 9 -7 0* 2 180
121 122 5 0 1 12 81 71 9 9 - 6 60* 60 U
89 90 3 8 ) 11 32* 11 21 9 -3 lit* 117 6
50* 3 ) 0 0 3 10 66* 76 11 9 •4 0* 10 328
344 352 5 8 3 -9 780 298 7 9 -3 0* 34 329
34* 47 12 • ) •8 124 111 6 9 -2 36 48 9
100 108 6 ■ 3 - f 161 172 a 9 -1 37* 23 25
24* 10 16 1 } -6 17* 27 35 9 0 0* 1! 322
29* 18 14 8 ) -3 104 10) 6 9 1 58 66 9
33* 27 22 0 1 -4 61 76 8 9 2 42* 31 U
10* 4 25 0 ) -3 100 91 3 9 3 to 77 7
22* 25 1) a 1 -2 31* la 22 9 4 0* 1 362
17* 21 19 8 3 -1 157 160 7 9 3 71 74 6
0* 9 369 • 3 0 C* 23 296 9 -12 90 93 9
54 29 9 8 3 1 67 69 8 9 • n 0* 38 341
» « 66 8 a 3 2 66 67 7 9 -10 0* 27 3)4
90 86 6 • 1 3 0* 1 ) 172 9 -9 0* 44 370
5 ) 46 9 a ) 4 0* 37 306 9 •a 120 1)1 7
60 76 7 a 1 3 0* 6 177 9 -7 43* 35 11
107 105 4 a 3 6 0* 2 ) 340 9 -6 68 J ) 9
*2
alu© 1 o f lC *F ob »
H X I Fobs
9 3 -5 35*
9 1 -t 23*
9 3 -3 19 *
9 3 -7 125
9 3 -1 82
7 3 0 50*
9 * 1 0*
9 3 2 0*
9 3 3 67
9 3 4 12*
9 4 11 46*
9 4- 10 38*
'i 4 - 9 35*
9 4 -fi i- ,.
9 4 -7 2 ■ -
9 4 -b 41*
9 4 -5 "42
9 4 - 4 27*
9 4 -3 29*
9 4 -2 100
9 4 -1 c*
9 4 0 53
9 4 1 27*
9 4 2 0*
9 4 3 28*
9 5 10 26*
9 5 -9 46*
9 3 - 6 37*
9 5 -7 81
9 3 -6 32*
9 3 -5 68
9 5 •4 37*
9 5 -3 1 )
9 5 -2 80
9 5 - 1 1C)
9 3 0 0*
9 5 1 37*
9 5 2 28*
9 6 - l 32*
9 6 -6 75
9 6 -5 89
9 6 •4 0*
9 6 -3 103
9 6 -2 0*
9 6 - I 26*
10 0 •10 23*
10 0 -a 0*
10 0 -6 32*
10 0 -4 1.88
1C 0 -2 72
10 0 0 71
10 c 2 42*
10 -10 61** . -9 0*
io -8 137
10 -7 31*
10 •6 0*
10 -5 40*
10 -4 72
10 -3 0*
10 -2 0*
10 _ i 37*
10 0 19*
10 1 9*
10 2 0*
10 -10 39*
10 -9 0*
10 -8 12*
10 -7 42*
10 - 6 32*
10 -3 0*
10 -4 0*
10 -3 37*
10 -2 0*
10 -1 80
10 0 ft*
10 1 124
10 13*
10 -a 0*
10 -7 35*
10 -6 33*
10 -5 18*
10 -4 0*
10 -1 61
10 -2 C*
10 -1 23*
10 0 39
10 -1 26*
10 •6 80
10 -5 4 1*
10 -4 89
10 -3 9*
10 -2 23*
H X L  F o b *  F c a l c  S i g F  H X  L  F o b *  F c a l c  S i g F
Page 6 o f  6
H X L Fob* F c a lc  SigF
2B1 
6?
17268
6 0
112
6B
53
38
47
7 0
27
40
37 
14022
1611211
38 
18 
27
311
3611
9*
11
73
6 )
42 
78 
96
1
40 
29 
22 
86 
9 0
8111
57
41 
721
33 
193
8 )
61
16
67 11
1)3 
41 1068 
7) 
3 ) 
18
32
7
39
23 11 
*5
8
34 
62 
19 1)
33
43
78
2
113
33
39
16
63
121)
6 0
29 21
30
24 
82
7
90
24«
27
3410 6 6 10 
3)0 
32 2 
1
23
15
16 10 
14 
4 )  
1)6
31
27
7
320
9
30 
332
16
4111
14 
710
7
2 )
61
A
5
30712
25
15 
76
368
3
379
29
3 ) 
34220B
10
711
14 
3306
4 )  
319
17
9
3*7
190
1-
4 4
91
401
35 
364 
108
15 
17
192
3)7
15
374
7
361
t
3 )
378
31 11
32 
1908
33)
19
9
37
7
22
786
32
B e fle ctlo n *  Haggl'd with an a tte r'.ik  were considered unobserved.
NC022444

V a l u e *  o f  1 0 * F o b s  a n d  I 0 * F c a l c  f o r  KC 0 2 2 4 4 4 Page 2 o f  5
K K L Fobs F ca lc S igF H K L Fobs Fcalc SigF
2 2 0 312 312 4 7 2- 10 -74* 4 14
2 2 1 13* 39 31 7 2 -9 89 83 7
2 2 2 529 515 3 7 2 -8 2X9 219 6
2 2 3 33* 35 17 7 2 -7 178 185 7
2 2 * 1 Al 167 5 7 2 -6 104 114 5
2 2 5 541 349 4 7 2 -5 94 92 5
2 2 6 313 299 5 7 2 -4 57 34 8
t 2 7 121 113 5 7 2 -3 136 140 6
2 2 8 85 93 8 7 2 -2 69 73 8
2 2 9 -13* 11 34 7 2 -1 -39* 27 17
2 2 10 81 79 10 7 2 0 169 179 7
2 2 11 55* 20 14 7 2 1 13* 34 23
2 12 -55* 10 11 7 2 2 160 153 7
J 2-13 49* 47 22 7 2 3 31* 29 16
3 2-12 40* 1 25 7 2 4 -37* B 21
j 2-11 -29* 2 26 7 2 5 76 82 9
3 2-10 42* 44 22 7 2 6 50* 30 21
3 2 -9 124 1’ 2 6 7 7 25* 33 21
3 2 -8 93 73 6 7 8 -22* 12 29
3 2 -7 118 126 6 7 V -21* 0 21
3 2 -6 193 205 5 8 11 -62* 33 18
3 2 -5 247 252 4 8 10 63 39 9
3 2 -* 93 82 4 a -9 -39* 3 21
3 2 -3 263 230 4 a -8 38* 53 13
1 2 -2 337 3 39 4 s -7 129 137 6
3 2 -1 13* 19 30 8 -6 185 173 6
3 2 0 332 338 4 8 -5 89 95 6
3 2 1 377 364 3 R -4 43* 21 19
3 2 2 28* 9 19 a -3 38* 35 22
3 2 3 19A 203 5 8 -2 -27* 30 15
3 2 4 363 366 4 8 -1 13 7 139 6
3 2 3 143 134 6 a 0 106 101 6
3 2 A 27* 20 25 8 1 27* 24 18
3 2 1 -41* 30 18 8 2 19* 30 36
3 2 a -15* 3 32 8 3 192 179 6
3 2 9 -27* 32 27 8 4 -14* 22 34
3 2 IQ -42* 23 21 8 5 44* 26 23
3 2 11 51* 63 26 8 6 -59* 4 16
3 2 12 39* 1 34 8 7 78 86 10
4 2-13 64* 30 H a 8 -53* 3 19
4 2-12 102 92 7 9 11 -20* 9 34
4 2-11 34* 68 12 9 10 28* 13 16
4 2-1C 41* 8 2) 9 -9 73 82 7
4 2 -9 37* 2 ) 9 -8 69 70 7
4 2 -a 110 116 6 9 -7 87 84 6
4 2 '1 60 67 6 9 -6 64 74 8
4 1 -6 193 172 5 9 -5 190 214 7
4 2 -3 0* 7 38 9 -4 -62* 8 15
4 2 -4 236 224 4 o -3 97 84 7
4 2 -3 318 307 4 9 -2 48* IS 12
2 *2 226 217 5 9 -1 30* 37 29
4 2 -I 36* 76 I B 9 G 136 140 6
4 2 0 1)3 130 6 9 1 22* 7 33
4 2 1 1)3 1)1 6 9 2 71 t - 10
4 2 2 46* 49 8 9 3 67 SO 11
4 2 3 212 203 5 9 4 -22* 17 29
4 2 4 92 94 5 9 3 99 108 8
4 2 5 -24* 20 2 ) 9 6 57* 72 13
4 2 A 16* 28 22 9 7 -44* 48 22
4 2 7 89 77 8 10 -9 -31* 1 26
4 2 8 66* 61 11 *0 -8 -30* 25 26
4 2 9 35* 43 2 ) 10 -7 12) 140 8
4 2 13 6 7* 62 13 10 -6 53 56 9
4 I  11 -36* 26 26 10 -5 109 105 5
5 2-11 -36* 37 27 10 - 4 84 R 4 7
3 2-12 -33* 13 14 10 -3 -47* 15 19
5 2-11 -68* 15 1A 10 -2 127 112 6
5 2 -1C 35* 10 26 10 -1 71 83 10
3 2 -9 21* 31 31 10 0 -38* 12 1)
3 2 -8 121 128 8 10 1 30* 69 3)
5 2 -7 75 68 7 10 2 92 72 8
3 2 -A 94 IC6 7 10 3 -36* 13 24
3 2 -5 220 202 5 10 4 38* 79 1)
3 2 -4 105 122 5 10 5 117 120 7
3 2 -3 102 93 A 10 6 101 101 8
3 2 -2 210 191 5 u • 8 6 8 81 7
5 2 -1 171 170 6 11 -7 12* 56 33
3 2 C 24C 2H 4 11 -6 19* 36 28
3 2 1 2 i* 64 12 11 -5 4 4 * 30 18
3 2 2 163 173 A 11 • 4 -20* 11 30
3 2 3 179 176 6 u -1 48* 31 21
3 2 4 82 90 A u -2 0* 47 48
5 2 3 * 3 4 2)3 A 11 -1 90 83 8
3 2 A 48* 33 22 11 0 -47* 7 19
3 2 1 64* 48 11 11 1 •9* 37 40
3 2 • 76 91 10 u 2 28* A 13
3 2 9 - 4 4 * 23 21 11 3 93 95 9
3 9 4 AI  IV -34* 10 18 11 4 53* 38 24
3 2 11 12* 73 48 12 -5 47* 61 11
6 2-12 58* 34 12 12 - 4 23* 21 10
6 2-11 19* 39 34 12 -3 -41* la 23
4 2*10 131 104 A 12 -2 31* 40 11
4 2 *9 16A 138 7 12 -1 -32* 24 29
4 2 -a -11* 9 1A 11 0 31* 4 28
A 2 *7 119 128 A 12 1 26* 28 16
6 2 -4 88 90 6 0 1 162 131 3
A 2 -3 1G1 83 5 0 2 210 222 7
A 2 -4 91 83 5 0 3 1)0 111 6
A 2 -3 220 21A 5 0 4 - » • 26 13
4 2 -2 229 217 5 0 3 -27* 28 31
4 2 -1 130 129 7 0 A 92 78 3
4 2 0 1A) 141 A 0 1 1 4| 144 9
4 2 1 AO 82 8 0 6 1C3 110 7
A 2 2 37 42 6 0 9 83 *1 9
2 3 18* 7 23 0 10 -22* 19 28
4 2 4 37* 30 10 0 11 31* 16 26
4 2 3 112 120 A 0 12 - 34* 18 40
A 2 A 51* A ) 12 0 11 34* 9 13
3 2 7 120 173 7 I •11 29* 31 27
A 7 8 -18* 17 1) I -12 44* 29 21
A 2 9 77 At 10 1 11 34* 42 26
A 2 10 37* 22 1) 1 •10 13* 22 17
J 2 1 2 47* 38 21 1 -9 84 84 8
1 2 - t l 4g* 13 20 1 -8 41* 48 12
K L Fobs F c a lc S lgP U X L Fobs F c a lc SigF
3 -7 138 133 8 5 3 4 265 259 5
3 -6 126 118 6 5 3 5 117 114 7
3 -5 334 339 4 5 3 6 -13* 48 22
3 -4 380 381 4 5 3 7 30* 49 18
3 -3 55 46 7 5 3 8 41* 29 15
3 -2 46* 52 8 5 3 9 25* 12 22
3 -1 28* 59 22 3 3 10 -30* 12 17
3 0 64 89 7 5 3 11 -54* 10 19
3 1 228 255 5 6 3-12 -42* 24 24
3 2 560 572 3 6 3-11 103 88 6
3 3 10B 125 6 6 3-10 -38* 19 22
3 4 389 354 3 6 3 -9 -39* 22 13
3 5 28* 30 20 6 3 -8 163 161 8
3 6 75 69 6 6 3 -7 44* 44 11
3 7 151 143 7 6 3 -6 32* 9 22
3 8 172 162 3 6 3 -5 67 55 7
3 9 49* 29 23 6 3 -4 69 70 7
3 10 34* 24 30 6 3 -3 101 10Q 6
3 11 -42* 32 13 6 3 -2 41* 63 IB
3 12 -23* 21 29 6 3 -1 94 85 5
3-13 -34* 25 27 6 3 0 228 236 6
3-12 -9 * 15 39 6 3 1 -11* 6 30
3-11 73 81 9 6 3 2 118 106 5
3-10 106 102 7 6 3 3 36* 18 23
3 -9 -38* 20 21 6 3 4 181 182 7
3 -8 122 129 9 6 3 5 -37* 80 22
3 -7 23* 36 16 6 3 6 95 95 7
3 -6 405 410 4 6 3 7 -30* 12 15
3 -5 161 161 6 6 3 8 99 95 8
3 -4 141 125 6 6 3 9 -57* 37 18
3 -3 26  7 271 4 6 3 10 28* 43 22
3 -2 223 234 5 7 3-12 78 72 8
3 -1 -31* 35 16 7 3-11 -25* 54 31
3 0 -35* 1 8 7 3-10 23* 35 30
3 1 47* 64 9 7 3 -9 40* 20 21
3 2 201 212 3 7 3 -a -45* 53 20
3 3 161 153 3 7 3 -7 135 149 7
3 4 48 7 497 3 7 3 -6 46* 79 10
3 3 591 590 4 7 3 -5 53 58 9
3 6 516 512 4 7 3 -4 30* 37 15
3 7 19* 32 33 7 3 -3 123 132 6
3 a 51* 42 22 7 3 -2 62 66 9
3 9 164 163 6 7 3 -1 81 82 7
3 10 46* 2 ) 26 7 3 0 36* 45 14
3 11 23* 61 27 7 3 1 15* 24 34
3 12 49* 22 IB 7 1 2 167 138 B
3-13 -13* 4 38 7 3 3 53* 56 11
3-12 34* 44 27 7 3 4 91 97 7
3-11 -13* 14 24 7 3 3 47* 62 22
3-10 41* 55 24 7 3 6 29* 16 28
3 -9 116 128 6 7 3 7 -62* 22 16
3 -8 108 106 6 7 3 8 -21* 13 20
3 -7 -62* 15 13 7 3 9 -50# 47 20
3 -6 348 352 4 0 3-11 60* 65 10
3 -3 72 64 6 8 3-10 -21* 13 31
3 -4 95 82 4 8 3 -9 82 74 7
3 -3 134 130 6 B 3 -0 88 89 6
3 -2 -19* 17 13 8 3 *7 132 143 6
1 -1 209 226 3 8 3 -A 144 167 8
3 0 86 83 5 8 3 -3 177 197 7
3 1 527 533 3 0 3 -4 163 159 8
3 2 176 164 5 8 3 -3 -26* 15 25
i  3 184 101 5 8 3 -2 43* 13 22
3 4 249 257 5 8 3 -1 84 87 9
3 5 2 )8 259 5 8 3 0 88 85 8
3 6 154 155 7 8 1 1 127 124 6
3 7 273 280 6 8 3 2 108 110 7
3 8 150 147 7 8 3 3 -42* 24 20
1 9 88 01 9 8 3 4 -36* 6 13
3 10 78 66 11 9 3 5 -17* 40 32
3 11 16* 26 31 0 3 6 -15* B 33
3 12 -24* 41 32 8 3 7 43* 10 23
3-13 88 96 8 0 3 8 -37* 65 26
3-12 60* 46 11 9 3-10 40* 26 19
3-11 21* 1) 32 9 3 -9 109 115 7
3-10 105 105 6 9 3 -8 19* 52 28
3 -9 ’-42* 20 21 9 3 -7 74 70 6
3 -8 37* 60 9 9 3 -6 -64* 7 15
3 -7 82 8 ) 6 9 3 -3 39* 44 13
3 -A 93 03 3 9 3 -4 118 127 7
3 -3 18* 21 16 9 3 -3 101 07 7
3 -4 334 334 4 9 3 -2 -34* 25 23
3 -1 27* 19 21 9 3 -1 112 114 7
3 -2 137 140 7 9 3 0 34* 46 17
3 -1 11* 34 30 9 3 1 03 83 9
3 0 186 167 5 9 3 2 103 114 7
3 1 34* 34 11 9 3 3 229 219 8
3 2 21* 11 24 9 3 4 61* 54 11
3 1 263 253 5 9 3 3 13* 37 41
3 4 45* 5 ) 9 9 3 6 65* 68 11
3 5 64 63 0 9 3 7 -32* 0 27
1 A -20* 30 24 10 3 -9 -20* 42 27
1 7 89 79 B 10 3 -8 -51* 36 20
)  a 30* 43 12 10 3 -7 -10* 20 32
3 9 30* 23 32 10 3 -6 91 91 6
3 10 42* 11 20 10 3 -3 110 102 6
1 11 41* 6 ) 20 10 3 -4 29* 17 27
3 -1 ) 10* 21 36 to 3 -3 50* 60 11
1-12 30* 10 23 10 1 -2 -39* 2 16
1 -1 1 107 107 7 10 J -1 103 106 8
1-10 16* 32 34 10 3 0 103 91 8
1 -9 113 116 A 10 3 1 107 122 8
1 -8 73 92 0 10 3 2 -34* 24 24
1 -7 42* 44 11 10 3 3 IB * 14 20
3 -6 -A * 0 34 10 3 4 81 81 10
3 -3 202 208 3 10 3 3 73 100 11
3 -4 11A 122 6 11 3 *7 -34* 10 25
3 -1 - W 17 24 11 3 -6 -41* 7 22
3 -3 -2A* 21 I P 11 3 -3 -s a ­ 3 17
3 -1 64 77 7 I t 3 >4 le * 31 23
1 0 96 01 3 11 3 -1 37* 33 11
3 1 29* 43 22 u 1 *2 99 79 7
3 2 -10* 43 23 n 3 -1 40* 32 24
3 3 173 179 6 u 1 0 43* 13 13
b f U r t N i  f la g g ed  w ith  an a s te r is k  were rnnaM eted  u n o M trw d
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Value* o f  10‘ Fob* and 1 0 *Fca lc  fo r  BC 0224** Page 4 o f  5
H K I
10 5 -3
10 5 -2
10 A -1
10 5 0
10 A I
10 5 2
10 5 3
10 5 4
u 5 - 5
11 5 -4
11 5 -3
11 5 -2
11 5 -1
11 5 0
11 5 1
0 6 0
0 6 1
0 6 2
0 6 3
0 6 4
0 6 5
0 6 6
0 6 7
0 6 8
0 6 9
0 6 10
0 6 11
1 6* 11
1 6- 10
1 6 -9
1 6 - 8
1 6 -7
1 6 -6
1 6 - 5
I 6 -4
1 6 -3
1 6 -2
1 6 -1
1 6 0
1 6 1
1 6 2
1 6 3
1 6 4
1 6 5
1 6 6
1 6 7
1 6 8
1 6 9
1 6 10
1 6 11
2 6- 12
2 6- 11
2 6- 10
2 6 - 9
2 6 -8
2 6 -7
2 A -6
2 6 *5
2 6 -4
2 6 -3
2 6 -2
2 6 -1
2 6 0
2 6 1
2 6 2
2 6 1
2 6 4
2 6 5
2 6 ft
2 6 7
2 6 8
2 6 9
2 6 10
2 6 11
) 6 11
) 6 10
J 6 -9
1 6 - 8
J 6 - 7
j 6 -6
1 i -5
) 6 - 4
) 6 -3
} 6 *2
) 6 - 1
) 6 0
1 A 1
3 6 2
] a 1
) 6 4
) 6 3
] « 6
3 6 1
3 6 8
3 6 9
) ft 10
t ft -11
4 ft -10
4 6 - 9
4 ft -a
4 ft - 7
4 ft -ft
4 ft - 5
4 ft - 4
4 ft •1
4 ft •2
4 ft ■1
4 ft 0
4 ft 1
4 6 2
4 ft 3
4 ft 4
4 6 5
4 ft 6
•'obj r c a lc SlgF H K L Fob* Fca lc S lgF  H K I
— ---------- -------- - --------- . -------- -
-13* IB 36 4 6 7 - 92* 8 12 1 7 -9
27* 40 35 4 8 54* 36 10 1 7 -8
4B* 77 25 4 9 39* 44 22 1 7 -7
115 112 8 4 10 119 127 6 1 7 -6
36* 24 30 5 5-11 56* 65 10 1 7 -5
33* 38 33 5 5-10 56* 53 10 1 7 -4-39* 11 23 5 5 -9 -40* 28 22 1 7 -3
25* 6 23 5 -8 -30* 2 23 1 7 -2
-30* 9 27 5 -7 15* 3? 33 1 7 -1
-9* 6 27 5 5 -6 121 128 8 1 7 0
74 74 10 3 5 -5 71 64 8 1 7 1
32* 37 32 5 5 -* 9* 16 41 1 7 2
4 »* 43 28 3 5 -3 44* *5 21 1 7 3
S3* 47 13 5 5 -2 67 79 9 1 7 4
27* 64 36 5 5 -1 -38* 7 19 1 7 3
10* 10 32 5 5 0 137 132 6 1 7 6
-51* 10 13 5 6 1 38* 67 23 1 7 7
188 196 6 5 5 2 -28* 15 24 1 7 8
104 107 5 i 5 3 16* 51 38 1 7 9
162 158 7 5 ft * 149 144 6 1 7 10
-31* 38 26 5 ft 5 60* 68 11 2 7-11
151 150 7 5 6 6 16* 33 35 2 7-10
152 1*7 8 3 ft 7 63 69 10 2 7 -9
40* 73 21 5 ft 8 64 74 10 2 7 -8
70 82 a 5 ft 9 38* 55 2ft 2 7 -7
96 93 7 6 ft - l l 26* 4 17 2 7 -ft
33* 18 22 6 ft-10 •19* 11 33 2 7 -5
36* 49 10 6 6 -9 -34* 32 2* 2 7 -4
-59* 3 17 6 ft -8 142 155 7 *2 7 -3
46* 34 12 6 6 -7 74 93 7 2 7 -2
-46* 38 20 6 ft -ft 27* 2G 17 2 7 -1
-24* 13 27 6 6 -5 116 105 6 2 7 0
-42* 8 19 6 6 -* 106 n o 6 2 7 1
102 104 8 6 ft -3 110 104 6 2 7 2
113 99 5 6 b -2 30* 27 17 2 7 3
31* 70 9 6 ft - 1 45* 63 1* 2 7 4
- n * 31 26 6 6 0 -21* 9 28 2 7 3
-17* 9 24 6 6 1 110 113 7 2 7 6
169 165 6 6 ft 2 118 117 1 2 7 ;
89 94 6 6 ft 3 42* 76 1ft 2 7 8
160 150 6 6 ft * 122 121 8 2 7 9
116 112 5 6 6 5 85 108 9 2 7 10
115 119 6 6 6 ft -30* 10 20 3 7-11
92 105 7 6 6 7 40* 5ft 22 3 7-10
*9 * 25 13 6 6 8 “ 4ft* 41 22 3 7 -9
216 206 8 7 6-10 41* 8 19 3 7 -8
1*7 155 8 7 6 -9 -34* ft 19 3 7 -7
151 159 7 7 6 -8 17* )5 29 3 7 -6
-35* 30 2b 7 6 -7 -32* 4 23 3 7 -3
17* 35 44 7 ■ft 148 155 7 1 7 -4
10* 13 37 7 -3 50* 66 12 3 7 -3
*2 * 47 12 T -4 39* 26 2* 3 7 -2
83 88 7 7 -3 302 310 7 3 7 -1
*3* 12 20 7 -2 173 167 8 3 7 0
120 126 7 7 -1 44* 65 15 3 7 1
*3 * 52 21 7 0 35* 36 29 3 7 2
18* 8 21 7 1 74 36 10 3 7 3
8* 49 *0 7 2 74 67 10 3 7 4
31* 47 10 7 3 113 113 7 3 7 ft
235 268 5 7 4 -IS * 51 35 3 7 6
1*8 136 7 7 5 26* 25 33 3 7 7
0* 36 33 7 6 49* 61 23 7 7 8
93 84 6 7 7 28* 45 20 3 7 9
139 138 7 8 -9 -33* 10 26 * 7-10
*6* 31 19 8 -8 0* 45 48 4 7 -9
63 43 9 8 -7 0* 1 47 4 7 -8
-30* 13 22 8 -6 40* 29 2 )  4 7 -7
72 60 9 B -5 109 113 6 4 7 -6
70 73 10 8 -4 110 99 7 4 7 -3
32 ' 59 25 8 ■1 -23* 25 28 4 7 -4
29* 17 21 8 •2 68 70 10 4 7 -1
68 7ft 8 8 -1 110 120 8 4 7 -2
117 114 7 8 0 9 ) 94 9 4 7 -1
-32* 44 17 8 1 92 97 9 4 7 0
-33* 42 26 8 2 35* 1 )0  4 7 1
*0 * 33 21 B 1 -34* 11 24 4 7 2
123 141 9 8 4 -16* 25 34 4 7 3
*6 * ft2 21 8 3 -12» 0 26 ft 7 4
118 128 8 0 ft -37* 35 I )  * 7 3
89 100 7 9 -0 21* U 25 * 7 ft
-24* 5 ) 23 9 -7 -67* 16 16 * 7 7
49* 60 11 9 •6 -16* 4 33 * 7 8
12) 121 5 9 -5 27* )7 )0  ft 7 9
113 7 32 5 9 -4 46* 26 1 ) 3 7-10
199 204 7 9 -1 ) ) • 50 1 ) 3 7 -9
3 7* 41 22 9 -2 62* 53 11 5 7 -8
)1 ) 32 ) 6 9 -1 40* 94 30 5 7 -7
79 70 8 9 0 30* 49 1 ) 3 7 -6
107 104 6 9 1 31* 7 20 5 7 -3
46* 38 12 9 2 -44* 1 20 5 7 -4
) l * 10 27 9 1 4 7* 3 ) 28 5 7 -3
-37* 39 22 9 * *1* 3) 31 5 7 -2
108 120 3 10 •6 36* 42 13 3 7 - I
) ) * 48 11 10 -5 35* 41 26 5 7 0
42* 4! 21 10 • 4 -31* 40 26 S 7 1
50* 12 22 10 -1 30* 24 2 )  5 7 2
-39* 10 21 10 -2 )2 * 26 20 5 7 )
- f t l* 1) 1ft 10 -1 •40* 24 1* 3 7 4
■63* 1 13 10 0 40* 64 17 5 7 3
-26* 14 27 10 1 10) lo t 9 5 7 6
-49* 19 18 10 2 *4* 6 ) )1 5 7 7
• 9 88 7 0 1 12 90 6 5 7 8
-28* 1 ) 14 0 2 51* 30 9 ft 7-10
4 ) • 12 20 0 ) 174 186 7 ft 7 -9
117 122 6 0 4 129 150 10 6 7 -0
12) 109 ft 0 3 212 225 7 6 7 -1
) * * ) * 22 0 ft 172 17 ) 8 6 7 -6
-40* ) ) 18 0 7 U l 1)1 7 ft 7 -3
*9 * 48 12 0 • 11* 2ft 27 6 7 -4
32* 4 ) 12 0 9 3* 11 4ft ft 7 -1
68 52 9 0 10 18* 4 17 6 7 -7
39* 70 11 0 11 15* 31 13 ft 7 -1
l l * 20 2ft 1 -11 30* 43 12 ft 7 0
-18* 54 12 1 lO -53* 14 19 6 7 1
11 * f l a w e d  w ith  an i t t e r U were con tid e  red « n h i * r v e d .
Fcbs F ca lc S lgF 11 Jt L Fob*
—— ------
36 6 7 2 122
7 6 7 3 102
9 6 7 4 44*
7 6 7 5 49*
7 6 7 6 -38*
7 6 7 7 65*
27 7 7 -9 -17*
7 7 7 -8 -43*
7 7 7 -7 119
7 7 7 -6 31*
5 7 7 -5 89
7 7 7 -4 189
7 7 7 -3 113
10 7 7 -2 146
8 7 7 -1 38*
9 7 7 0 -33*
9 7 7 1 -39*
8 7 7 2 63*
11 7 7 3 40*
27 7 7 4 44*
27
19
27
7
7
8 7
5
6 
-8
51*
38*
-39*
22 8 7 -7 2 ft*
27 8 7 -6 -3ft*
8 8 7 -5 -9*
7 8 7 -4 15*
8 8 7 -3 -30*
7 8 7 -2 86
31
6
0
3 7
-1
C
49*
3ft*
6 8 7 1 32*
18 8 7 2 9*
26 8 7 3 82
19 8 7 4 23*
20 8 7 5 3b’
/ 9 7 -6 0*
3ft 9 7 -5 31*
18 9 7 -4 0*
28
20
9
9 7
-3
-2
-27*
0*
40 9 7 -1 28*
13 9 7 0 31*
13 9 7 1 61*
19 9 7 2 -26*
7 9 7 3 -20*
6 10 7 -4 -17*
7 10 7 -3 41*
21 10 7 -2 54*
8 10 7 -1 -54*
8 10 7 0 64*
8 0 8 0 147
16 0 8 1 85
8 0 8 2 38*
9 0 0 3 112
13 0 8 4 U l
35 0 8 5 295
24 0 8 6 -17*
22 0 0 7 24*
20 0 8 8 78*
25 0 8 9 -33*
13 0 8 10 -14*
10 1 8- 10 -41*
28 1 B -9 42*
7 1 8 -8 -12*
19 I 8 -7 169
10 I 8 -6 42*
25 1 8 -3 21*
27 1 8 -4 :02
8 1 8 -3 26 )
7 1 8 2 -27*
37 1 0 -1 79
27 1 8 0 62
17 1 8 1 -22*
22 1 8 2 -7*
23 1 8 3 136
8 1 8 4 74
17 1 8 3 152
20 1 8 ft -59*
33 1 8 7 92
26 1 a 8 54*
16 1 8 9 33*
20 2 8- 10 -44*
11 2 8 -9 -52*
48 2 8 -8 29e
22 2 8 -7 14*
8
22 2
8
8
-6
-3
-32*
119
29 2 a -4 -33*
9 2 8 -3 -45*
6 2 8 -2 161
9 2 8 -1 44*
19
13 ‘2
8
8
0
1
113
97
8 2 8 2 52*
22 2 8 3 17*
24 2 8 4 27*
2 ) 2 8 3 0*
9 2 8 6 32*
27 2 8 7 23*
11 2 B 8 47*
10 2 8 9 50*
26 ) 8 10 20*
19 ) 8 -9 43*
17 3 8 • » -24*
27 ) 8 -7 112
0 ) 8 -6 -24*
7 3 8 -5 73
30 3 8 -4 66
39 3 8 -3 50*
17 ) 8 -2 68
18 3 1 -1 ■ 1ft*
2 ) 3 8 0 -51*
>3 ) 8 1 91
* 8
Values o f  10*Fob» and 1 0*Fca ic  f o r  SC 022444
K K L Fobs F ca lc S lgF H K L Fob* Fca lc S lgF H K L Fobs
* ■ * -------- ------------- - - - ------------- ------- - - - ------
3 8 2 87 S3 9 2 9 -B 40* 7 21 2 10 -6 34*
3 e 3 57* 62 14 2 9 -7 -31* 8 24 2 10 -5 -37*
3 8 4 0* 5 46 2 9 -6 -29* 24 26 2 10 - 4 -18*
3 8 5 49* 8 25 2 9 -5 101 98 7 2 10 -3 35*
3 6 6 66* 35 12 2 9 -4 49* 91 23 2 10 -2 -27*
3 8 7 48* 30 25 2 9 -3 4 9* 55 23 2 10 - 1 191
3 8 8 11* 19 43 2 9 -2 28* 29 30 2 10 110
3 6 9 23* 6 31 2 9 -1 192 197 9 2 10 1 168
4 8 -9 44* 43 12 2 9 0 36* 28 28 2 10 41*
4 8 -8 -21* 49 30 2 9 1 33* 6 30 2 10 3 -31*
4 a -7 95 83 7 2 9 2 -43* 26 20 2 10 4 58*
4 8 -6 37* 36 15 2 9 3 -26* 38 17 2 10 -9*
4 8 -5 216 194 7 2 9 4 -62* 26 16 2 10 48*
4 8 -4 115 121 7 2 9 5 -27* 36 28 10 -7 34*
4 8 -3 87 98 9 2 9 6 79 65 11 10 -6 -45*
4 a *2 -37* 5 22 2 9 7 SB* 12 25 10 -5 51*
4 s -1 51* 60 22 2 9 B 47* 41 18 10 -4 110
4 8 66* 31 11 3 9 - f l 36* 33 25 10 -3 86
4 a 1 -27* 33 26 3 9 -7 -27* 29 28 10 -2 68
4 8 2 14) 134 7 3 9 -6 0* 6 46 10 -1 0*
4 a 3 32* 61 33 3 9 -5 78 60 9 10 36*
4 8 4 -55* 46 17 3 9 -4 -23* 29 28 10 1 147
4 8 5 -39* 29 21 3 9 -3 50* 44 22 10 50*
4 8 57* 16 13 3 9 -2 46* 68 15 10 3 -56*
4 8 7 24* 28 35 3 9 - 1 126 117 7 10 4 37*
4 8 12* 9 28 3 9 0 103 101 9 10 5 -28*
5 8 -9 58 49 9 3 9 1 -71* 59 14 10 -63*
5 8 -B 97 86 7 3 9 2 50* 68 14 10 -6 -9*
5 8 -7 101 106 7 3 9 3 39* 13 29 10 -5 22*
5 a -6 41* 32 23 3 9 4 -31* 15 15 10 -4 15*
5 8 -5 -17* 57 32 3 9 5 53* 40 26 10 -3 34*
5 8 -4 32* 7 29 3 -i ft 29* 25 24 10 -2 -16*
5 8 -3 61* 20 15 3 9 7 -40* 10 14 10 -1 89
5 8 - 2 125 118 3 4 9 -8 -69* 29 16 10 -56*
5 S *1 32* 3 30 4 9 -7 34* 11 17 10 1 39*
5 8 -43* 34 20 4 9 -6 87 B4 9 10 2 -36*
5 8 1 107 123 8 4 ) -5 1C4 108 10 10 3 •9*
5 8 2 51* 74 15 4 9 -4 15 40 10 4 34*
5 8 3 - 6 - * 9 15 ( V 30 32 10 5 25*
5 8 4 51* 59 16 4 9 -1 l.J 140 6 10 - 6 -62*
5 a 5 -45* 3 4 21 a 9 -1 * L«. 136 6 10 -5 59*
5 8 81 81 m 4 9 c (V 57 39 10 -4 0*
5 8 7 -41* 13 23 4 9 1 8 31 10 -3 52*
6 8 -8 47* 67 1 ) 4 9 2 a . 13 26 10 -2 69
6 8 * 7 92 94 7 4 9 3 •3* 55 26 10 -1 -7*
8 -6 124 104 6 4 9 4 "0* 7 ) 27 10 -38*
8 -J 100 95 7 4 9 5 -55* 2 11 10 1 -49*
6 B • 4 98 96 7 4 9 6 -28* 40 18 10 2 -39*
8 - 3 70 66 10 4 9 7 45* 7 28 10 3 49*
0 -2 10* 35 30 5 9 -8 118 120 6 10 4 -7*
6 8 • 1 107 95 8 5 9 -7 70 72 10 10 - 4 46*
8 47* 36 25 5 9 -6 25* 11 21 6 10 -3 47*
6 8 1 116 101 8 5 9 -5 -31* 16 25 6 10 -2 -64*
6 8 2 -22* 16 30 5 9 -4 26* 16 32 6 10 -1 71
6 8 3 50* 61 28 5 9 -3 163 159 8 6 10 16*
6 8 4 ) ! * 77 33 5 9 -2 so ­ 61 24 6 10 1 24*
6 8 5 -Aft* 3 16 5 9 -1 n s 126 9 6 10 2 -20*
6 8 6 20* 46 41 5 9 0 -59* 33 16 0 11 1 37*
7 8 - R - 16* 42 25 5 9 1 13* 9 27 0 11 2 38*
7 n 35* 30 25 5 9 2 70* 77 12 0 11 3 -30*
7 H 91 98 8 5 9 3 56* 37 25 0 n 4 28*
7 8 -5 70 73 10 5 9 4 -16* 12 34 0 11 5 -26*
7 8 - 4 26* 35 32 5 9 5 -11* 40 26 11 -5 32*
7 B - ) 34* 19 29 5 9 6 -14* 11 37 11 - 4 -39*
7 6 - I 88 91 9 6 9 -7 -49* 11 20 11 -3 -34*
7 8 -1 *2 * 28 16 V -6 37* 61 16 u -2 44*
7 8 -38* 19 22 6 9 -5 -21* 15 30 11 -13*
7 8 1 -14* 41 24 6 9 - 4 11* 72 4 4 11 45*
7 8 2 -17* 26 22 6 9 -3 11* 13 4 4 11 1 - 4 4 *
7 8 3 53* 11 26 9 -2 0* 21 48 11 2 49*
J 8 4 79 71 11 9 -1 55* 21 21 11 3 43*
7 8 5 66* 4 ) 1) 6 9 0 26* 15 2) 11 4 46*
8 8 4 0 * 19 22 6 9 1 57* 27 14 11 -5 -9*
8 8 - } 37* 27 26 6 9 2 28* 44 2 ) 11 - 4 42*
8 8 • 4 ’ 6 70 9 6 9 1 - 4 8 * 4 21 11 24*
8 a - ) 66* 63 12 9 4 -24* 3 30 11 -2 8 )
8 8 ■ j 55* 69 14 7 9 -6 -20* 9 21 11 - 1 -39*
8 8 -1 36* 62 19 7 9 -5 33* 39 17 11 60*
8 8 26* 14 24 9 -4 98 78 a n 1 120
0 8 1 -13* 2 16 7 9 -3 25* 25 35 11 2 57*
8 6 2 54* 2 25 7 9 -2 -25* 15 29 11 3 38*
8 8 3 -67* 12 16 7 9 -I -33* 18 25 11 4 20*
9 a • 4 -63* 20 17 7 9 0 -45* 2? 22 11 - 4 53*
9 8 -  1 55* 49 23 7 9 I -39* 29 24 11 -3 9*
9 8 - 2 50* 11 15 7 9 2 -52* 12 20 u - I -13*
9 A - 1 -*9 * 1 20 7 9 3 58* 29 27 11 -1 65*
9 8 51* 18 28 9 - 3 -35* 58 26 11 39*c 9 I 1)6 150 9 8 9 *2 54* 70 2 5 11 1 34*
0 9 2 -10* 10 42 8 9 -t 47* 27 27 11 2 119
0 9 J 41* 59 10 8 9 0 18* 0 42 11 ) -17*
0 9 4 118 122 10 0 10 0 104 97 6 11 - 3 -84*
9 9 5 4 1 * 4 ] 19 0 10 I 29* 60 23 11 -2 32*
0 9 4 27* 61 31 0 10 2 29* 6 25 11 *1 41*
0 9 7 53* 62 18 0 10 3 35* 14 20 11 59*
0 9 8 R* I t 42 0 to 4 -13* 5 30 11 1 77
1 9 9 40* 35 20 0 10 5 i l ­ 15 40 11 2 71*
I 9 • a -29* 16 27 0 10 6 ea 62 10
1 9 . 7 57* 51 11 0 10 7 -47* 15 21
1 9 -  6 46* 47 13 I 10 -7 -14* 43 25
1 7 54* 49 U I 10 -6 -36* 70 25
1 9 -17* 1 31 1 10 -5 2 7* 34 29
I 9 227 2)6 a I 10 -4 79 77 a
i 9 131 116 5 1 10 3 40* 48 24
1 9 - 1 149 157 a 1 10 I 127 127 a
1 9 C 45* 10 2 ) I 13 -1 75 99 9
1 9 1 50* 58 27 1 10 0 31* 12 12
1 9 7 42* 67 24 1 10 I 70 68 10
1 9 3 92 74 a 1 10 I ■JO- 30 72
1 9 4 -29* )A 26 I 10 3 18* 49 25
1 9 5 0* 44 4 R I 10 4 ■34* 31 25
1 9 4 10* n 21 1 10 6 -36* 3 24
1 9 7 46* 59 27 1 10 6 •38* 6 24
1 9 8 41* 46 29 1 10 7 36* 10 24
2 9 9 -40* 16 21 2 10 7 -50* 1 19
51
5
27 
532
204
108
169
24 
17 68 
32 
51
5
3
53112100
59 
36
60 
152
59 
19 68
5 
14
43 21 
29
25 
64 
90 22
9
40
4 2
14 
62
15
35
36
47 
70 
23 22 22
6 6
28 
6
27
17
67
36 
82
9
4 4
32 11 10
3
29
37
18 
36
6
48 
610
60 
40
33
44
45 
96
0
82
128
76
19 
40 
48 
42
6
73
2668 
133
6320 2k
32
46 BO
7
S lgF
27
24
32 
29 
27
9
7
7
16
26
13 
40 
27 
27 21
14 
7 
910
48
186
25 
18 20 
29 
18
39 
36
40 
18
33 
9
18
29
15 
40
34
40 
17 12 
48 22 11 
29 
24 21 
24 
27 
29 
11 
24 
17 11 
29 
39 
32 20
16
13 
29 
29 
17
24
25
14 
36 
23 20 21
15 
15 
39 
25 
34
9
2312
7
1)IB3822
32
3611
17
32
a
36
i i20
17
1311
41
Page 5 o f  5 
H K L Fobs F ca lc  SlgF
ion « w ith  »n * » t e r l * »  were r r>«» ld * r*d  unobserved
4 9
STRUCTURE FACTOR 
TABLES
SERIES II COMPOUNDS
NC020663 .................... 51
NC022966 .................... 56
NC024763 ....................67
NC024582 ....................74
NC024649 .................... 80

Value* o f  10‘ Fobj and X 0*Fca le fo r  FC 020663 Page 1 o f  4
H K L
0 0- 16
0 0- 15
0 0- 14
0 0- 13
0 0- 12
0 0- u
0 0- 10
0 0 - 9
0 0 -8
0 0 ' 7
0 Q -6
0 0 ' 5
a 0 -4
0 0 -3
0 0 -2
0 0 -1
0 0 1
0 0 2
0 0 3
0 0 4
0 0 5
0 c 6
0 0 7
0 0 8
0 0 9
0 0 10
a 0 11
0 Q 12
c 0 13
0 0 14
0 a 15
0 0 16
2 0- 16
2 0- 15
2 0- 14
2 0- 13
2 0-
c-
12
2 0- 10
2 0 -9
2 0 -8
2 0 -7
2 0 -6
2 0 -5
2 c •4
c -3
2 0 -2
2 0 -1
2 0 0
2 0 1
J 0 2
2 c 3
2 0 4
2 0 5
2 0 6
2 a 7
2 3 8
2 0 9
2 0 10
2 0 u
2 0 12
2 0 11
2 0 U
2 0 15
4 0- 17
4 0- 16
t 0- 15
4 a 14
4 0 11
4 0- 12
4 0- 11
4 0 10
4 0 -9
4 0 -8
4 0 -7
4 0 -6
4 0 -5
4 0 -4
4 0 -1
4 0 -2
4 0 -1
4 a 0
4 0 1
4 0 2
4 0 1
4 0 4
4 0 5
4 0 4
4 0 J
4 0 8
4 0 9
4 c 10
4 0 11
4 0 1 2
4 0 13
4 c 14
6 0
0
17
16
6 0 13
6 3 1 4
6 0 13
6 0 12
6 c 11
6 0
3
10
- 9
4 0 - 9
6 0 -7
* 0 -4
6 0 -5
6 a - 4
4 0 -1
4 0 -2
4 0 I
6 0 0
Fob* F c a lc SlgF fi K L Fob* Fca lc S igF H X L Fobs F ca lc
0* 2 432 6 0 1 0* 0 263 14 0- 11 20* 0
0* 0 422 6 0 2 457 434 4 14 0- 10 508 525
84* 75 15 6 0 3 40* 0 21 14 0 -s 0* 0
0* 0 381 6 0 4 828 826 4 14 0 -8 83 93
139 139 7 6 0 5 32* 0 26 14 fi -7 0* 0
0* 0 330 6 0 6 578 546 5 14 0 -6 165 167
207 209 8 6 0 7 16* 0 59 14 0 -5 0* 0
0* 0 153 6 0 8 43* 32 25 14 0 -4 186 156
502 494 5 j 0 9 0* 0 361 14 0 -3 14* 0
32* 0 27 6 0 10 170 160 10 14 0 -2 155 J58
302 305 5 6 0 11 44* 0 37 14 0 - I 0* 0
0* 0 251 6 0 12 337 327 9 14 0 0 200 201
61 65 a 6 0 13 0* a 418 14 0 1 22* 0
30* 0 14 6 0 14 76 92 7 14 0 2 112 112
937 951 2 8 o- 18 9* 37 70 14 0 3 0* 0
113 0 8 0- 17 43* C 42 14 0 a 149 135
114 0 5 8 0- 16 106 93 11 14 a 5 0* 0
930 951 2 8 0- 15 46* 0 40 14 0 6 0* 63
24* 0 37 8 0- 14 0* 9 355 14 0 7 13* 0
74 65 7 8 0- 13 0* 0 3*4 14 0 8 188 157
C» 0 250 8 0- 12 158 148 6 14 0 9 52* 0
300 305 5 8 0- 11 0* 0 307 14 0 10 199 243
0* 0 248 8 0- 10 242 255 6 16 a- 18 23* 70
505 4 94 5 a R -9 39* 0 23 16 0- 17 42* 0
C* 0 274 8 0 -B 907 882 4 16 0- 16 36* 37
209 209 7 8 0 -7 Q* 0 254 16 0- 15 49* 0
0* 0 333 8 0 -6 272 277 5 16 0- 14 182 153
132 119 7 8 0 -5 27* 0 33 16 0- 13 15* 0
0* 0 308 8 0 -4 888 887 3 16 0- 12 132 147
98 75 10 8 0 -1 9* 0 n o 16 0- 11 0* 0
41# 0 39 8 0 -2 410 426 4 16 0- 10 47* 49
37* 2 2? 0 0 -1 0* 0 132 16 0 -9 27* 0
42* 31 21 8 0 0 126 127 7 16 0 •8 93 94
0* 0 411 8 0 I 0* Q 254 16 0 -7 18* 0
J* 6 379 0 0 2 252 251 5 16 0 -6 349 341
0* 0 176 e 0 3 16* 0 54 16 0 -5 0* 0
460 454 7 8 0 4 554 543 4 16 0 -4 118 100
0* C 331 8 0 5 0* 0 298 16 0 -3 0* 0
287 278 6 8 0 6 444 437 5 16 0 -2 486 502
Q* 0 259 8 0 7 0* 0 347 16 0 -1 0* 0
156 146 7 6 0 8 169 165 8 16 0 0 230 241
34* 0 29 8 0 9 0* 0 361 16 0 1 0* Q
653 614 4 8 0 10 303 280 9 1 1- 16 34* 73
0* 0 262 8 0 11 0* 0 419 1 1- 15 15* 44
527 527 3 0 0 12 308 301 9 1 1- 14 C* 38
0* 0 235 8 0 11 0* 0 *51 1 1- 11 168 167
1171 1144 2 10 0- 18 73 87 11 1 1- 12 227 239
143 0 5 10 0- 17 45* 0 38 1 1- 11 2)8 255
415 337 3 10 o- 16 51- 89 38 1 l - 10 252 263
C* 0 210 10 0- 15 35* 0 46 ) 1 -9 215 227
142 151 6 10 0- 14 132 133 7 1 1 -8 268 284
0* 0 261 la 0- 13 43* 0 28 1 1 -7 509 489
40* 7 23 10 0- 12 33* 30 34 1 1 -6 264 247
0* 0 240 10 0- 11 0* 0 305 1 1 -5 1149 1123
641 600 4 in 0- 10 76 114 7 1 1 -4 2105 2088
32* 0 29 10 0 -9 IS* 0 25 1 1 -3 2268 2304
161 371 5 10 0 '0 302 303 5 1 1 -2 2289 2355
0* 0 282 10 0 -7 16* 0 28 1 1 - I 38* 50
96 95 7 10 0 -6 143 134 6 1 1 0 0* 36
0* 0 357 10 0 -5 0* 0 127 1 I 1 C* 10
135 327 8 10 0 >4 249 232 5 I 1 2 694 684
47* 0 19 10 0 -3 31* 0 30 1 1 3 651 624
34* 68 27 10 0 -2 1187 1110 4 1 1 4 614 600
C* 0 436 10 0 -1 0* 0 247 1 ) 5 596 589
17* 0 35 10 0 0 259 271 5 1 1 6 3)5 343
0* 13 221 10 0 1 0* 0 246 1 7 0* 15
c * 0 405 10 0 2 510 526 4 1 1 8 458 4 80
147 131 10 10 0 3 31* 0 27 1 1 9 212 221
0* 0 190 10 0 4 0* 39 305 1 1 10 196 208
141 124 8 10 0 5 25* 0 19 1 1 11 281 276
21* 3 55 10 0 6 0* 23 124 1 1 12 91 92
7* 52 0 10 0 7 0* 0 357 1 1 1) 29* 51
0* 0 2 >2 10 a 0 79 65 9 1 1 14 90 94
222 222 6 10 0 9 C* 0 379 1 1 15 25* 29
11* 0 89 10 0 10 270 245 9 3 1- 17 0* 29
4 70 490 4 10 0 11 C* 0 4 )5 1 1- 16 102 9 )
0* 0 263 10 0 12 96 115 7 3 1- 15 0* 6
1143 1416 1 12 0 10 49* 82 15 3 1- 14 206 192
0* c 240 12 0 17 0* 0 388 ) 1- 1) 53* 50
603 589 1 12 0 16 153 156 8 1 1- 12 9* 52
28* 0 32 12 0 1) 20* 0 56 3 1- 11 106 304
1091 1051 3 12 0 14 66* 66 12 3 1- 10 26* 27
0* 0 259 12 0- 13 19* 0 34 ) 1 *9 271 2 70
405 400 3 12 0- 12 220 194 7 3 1 -0 255 242
0* 0 244 12 c 11 0* 0 319 3 1 -7 26* 17
249 248 5 12 0 10 392 416 5 3 1 •6 294 299
0* 0 247 12 0 -9 14* 0 6C 3 1 -5 7)1 722
316 336 5 12 0 -0 9)1 940 4 1 1 -4 562 558
0* 0 2 78 12 0 -7 16* 0 52 3 I - ) B22 798
251 245 6 12 0 *6 246 212 5 1 1 -2 154 )S6
14* 0 77 12 0 -5 40* 0 22 ) 1 -1 513 514
182 167 9 12 0 -4 264 2 72 6 ) 1 0 379 179
41* 0 16 12 0 - 3 0* 0 242 3 1 1 11)7 1122
161 168 10 12 0 -2 605 715 4 ) 1 2 1115 1050
0* 0 427 12 0 -1 0* 0 2 )9 3 1 ) 500 508
C* 2 4)7 12 0 0 271 269 5 ) 1 4 222 207
20* 0 02 12 0 I 0* 0 280 ) I 5 22 5 219
250 207 12 12 0 2 440 441 5 3 1 6 110 118
0* 0 405 12 0 1 31* 0 27 3 1 7 326 329
0* 22 344 12 0 4 106 109 6 3 1 8 112 120
41* 0 34 12 0 5 0* 0 126 3 1 9 94 100
91 69 a 12 0 6 37* 374 6 3 1 10 107 208
C* 0 312 12 0 7 0* 0 )70 3 1 11 100 104
210 213 7 12 a 0 84 09 11 3 I 12 20 7 201
] ) • 0 29 17 0 9 0* 0 196 ) 1 1) 90 97
54 ) 523 5 12 0 10 65* 80 1 ) 3 I
1
14 19* 51
0* 0 246 12 0 11 0* 0 4  76 ) 15 0* 9
348 367 a 14 0 18 46* 40 26 5 1- 17 47* 25
16* c 59 14 0 17 4 4 * 0 35 5 1- 16 0* 9
673 684 3 1« 0 16 MS 117 0 5 l - 15 29* 34
0* 0 266 14 0 15 51* 0 27 5 1- M 1 4 ) 139
2165 2110 12 14 0 14 100 191 9 5 I - I ) 0* 35
o* 0 246 14 0 13 0* 0 )56 5 l- :? 4 6 * 32
2613 2824 12 14 0 12 124 1)0 6 5 1- n 451 450
SigF H K L Fob*
* ■ ■------
25 5 1-10 33*
5 5 1 -9 264
302 1 -8 114
6 5 1 -7 361
256 5 1 -6 0*
7 5 1 -5 664
249 5 1 -4 417
b 5 1 -3 0*
59 5 1 -2 1058
6 5 1 -1 149
275 1 0 1402
6 5 1 1 823
20 5 1 2 191
6 5 1 3 29*
339 5 1 4 906
8 5 1 5 302
198 1 6 196
365 5 1 7 140
116 5 1 8 111
8 5 1 9 285
26 5 1 10 223
7 5 1 11 121
50 5 1 12 16*
34 5 1 13 89
43 5 1 14 11*
28 7 1-17 53*
8 7 1-16 0*
42 7 1-15 180
7 7 1-14 104
H 9 7 1-13 108
11 7 1-12 249
3I> 7 1-11 0*
6 7 1-1C 37*
51 7 1 -9 39*
6 1 -8 76
265 7 1 -7 510
7 7 1 -6 667
279 7 1 -5 *26
4 7 1 -4 1)0
317 7 1 -3 131?.
6 7 1 -2 582
327 7 1 -1 688
44 7 1 0 786
132 7 1 1 774
387 7 1 2 559
12 7 1 3 97
9 7 1 4 34*
7 7 1 5 0*
6 7 1 6 87
6 7 1 7 0*
5 7 1 8 288
4 7 1 9 232
5 7 1 10 111
4 7 1 11 0*
3 7 1 12 32*
12 7 1 13 82
11 9 1-18 94
24 1-17 137
214 1-16 72*
11B 9 1-15 179
3 1-14 0*
3 9 1-13 114
4 1-12 44*
4 1-11 202
5 9 1-10 195
139 9 1 -9 151
5 9 1 -8 149
7 9 1 -7 404
a 9 1 -6 174
7 9 1 -5 548
9 9 1 -4 n o
57 9 1 -3 571
11 9 1 -2 496
50 9 1 -1 780
417 9 1 0 112
10 9 1 1 619
399 9 1 2 557
9 9 1 3 524
31 9 1 4 39)
08 9 1 5 345
9 1 6 43*
2 ) 9 1 7 151
6 9 1 8 74
6 9 1 9 129
37 9 1 10 232
5 9 1 11 125
4 9 1 12 82
* 11 1-18 0*
3 11 1-17 0*
4 11 1-16 104
3 11 1-13 62*
) 11 1-14 3**
3 11 1 -1 ) 0*
3 n 1-12 0*
4 n 1-11 217
5 i i 1*10 68
6 n 1 -9 187
5 u 1 -8 61
5 u 1 -7 357
5 n 1 -6 56)
6 n 1 -5 102
8 u 1 -4 636
a n 1 -3 7*
9 u 1 *2 614
12 11 1 -1 151
45 11 1 0 359
419 11 1 1 241
34 11 1 2 327
396 11 1 3 196
38 11 1 4 105
8 l l 1 3 121
173 11 1 6 9 )
27 11 1 J 23*
6 11 1 8 96
31
250
105
3536
621
412
44
1078
126
1420799
164
40 888 
297
204
152 122 
290
205
115 
74 
63
3 10 
23
165 
118 
108 
243
26
26
4 3  
5 4
526
628
418
155
1339
585
728 
761
729 
532
97
IB
16
108
1 4
255
230
313
4
36100
116 
137
60
16321
116
35
216
203
153 
165 
415 
151 
520 
104 
605 
497 
763 122 
569
5)6  
534 
403 
365
18
157
71
113200
117
82
4 4  8
99
60
10712
30
23 )8)201
41 
37J 
548 
292
6 )9  
30
620
145
350
228
343
197
109
134
92
38
99
176
5
5
235
4
4
268
36 3
3 6
16
4
56 6
5
78 8
5810
91
29
414
7
9
7
7
314
13126 
4 
4 
4 
7 3 
33
4 
4  
4
7 
13
2746
30768 8
395
53
11
35
23
10
464
43851
437
33
11
6010
9 * t  l e f t  Iftr.t f l a w e d  w ith  en e t t e r l* k  v e re  eont lrfered urw ibierved.
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Values o f  10*Fobs and 10*Fca le  f o r  KC 020663 Page 2 o f  4
K K L Fobs F ca lc S igF R K L Fob* F ca lc S lgP H R L Fobs F ca lc SigF H K L Fobs F ca lc SigF
1 1 9 294 265 9 2 2 7 98 104 5 10 2 -4 230 234 5 3 3 - 5 861 813 4\ 1 10 55* 57 30 2 2 a 176 175 7 10 2 *3 1085 1050 4 3 3 - 4 606 595 4i 1 1 1 103 118 7 2 9 0* 4 321 10 2  - 2 143 151 7 3 3 - 3 284 275 5
1-18 130 158 6 2 10 0* 14 338 10 2  - 1 727 752 4 3 3 - 2 405 396 4
1 - 1 ? 203 195 10 2 2 1 1 129 134 6 10 2  0 468 458 4 3 3 - 1 876 859 4
1-16 133 131 8 2 2 12 0* 30 379 10 2  1 0“ 41 286 3 3 0 352 367 4
1-15 67* 56 12 2 13 81 70 U 10 2  2 45* 62 10 3 3 1 823 816 4
1-14 28* 60 25 2 2 14 57* 71 14 10 2  3 179 158 6 3 3 2 297 290 5
1-13 124 137 7 2 15 86 114 6 10 2  6 313 339 5 3 3 3 568 579 4
1 - 1 2 124 .30 5 4 2-16 28* 9 61 10 2 5 219 215 6 2 * 4 to o 105 5
1 - 1 1 197 197 6 4 2-13 123 108 10 10 2  6 0* 7 356 3 3 5 275 282 5
1 - 1 0 80 82 6 4 2-14 53* 51 39 10 2  7 37* 10 32 3 3 6 47* 20 9
1 -9 2 0 * 46 39 4 2-13 303 276 8 10 2  8 50* 35 15 3 3 7 54 57 8
i  -a 220 2 1 2 5 4 2 - 1 2 20* 45 71 10 2 9 0* 40 384 3 3 8 113 135 7
1 -7 142 136 6 4 2 - 1 1 32 83 a 10 2 10 114 100 8 * 3 9 l i e 117 6
1 -6 13* 34 59 4 2 - 1 0 119 126 6 10 2  1 1 39* 74 18 3 3 1 0 118 117 6
1 -5 158 138 6 4 2 -9 201 195 8 12 2-18 49* 74 9 3 3 1 1 107 : i 2 7
1 -4 28* 45 23 4 2 -8 867 843 5 1 2 2-17 123 113 6 *  3 12 42* 33 31
1 -3 0* 38 274 4 2 -7 285 274 6 1 2 2-16 198 197 9 3 3 13 65* 78 1 1
1 - 2 352 322 3 4 2 - 6 540 490 5 1 2 2-15 295 296 8 3 3 14 0* 51 491
1 - 1 856 835 4 4 2 -5 621 594 12 2-14 512 519 7 *  3-16 89 104 9
1 0 133 155 7 4 2 -4 384 374 4 1 2 2-13 92 84 8 5 3-15 60* 32 30
478 462 5 4 2 -3 542 501 4 1 2 2 - 1 2 73 8 ’ 8 5 3-14 0* 6 403
1 2 73 69 7 4 2 - 2 450 419 4 12 2 - 1 1 93 95 6 3 3-13 174 153 7
1 3 308 297 6 4 2 - 1 2 2 1 2 1 2 3 12 2 - 1 0 10 1 115 8 3 3-12 67* 49 13
J 4 73 71 a 4 2 0 199 181 5 12 2 -9 0* 18 312 3 3-11 153 158 7
1 5 10 2 103 7 4 2  1 167 134 1 2 2  - 8 81 82 6 3 3-10 287 281 7
1 6 148 135 8 4 2 2 241 242 3 1 2 2 -7 28* 26 30 5 3 - 9 104 132 7
1 7 3E* 18 23 4 2 3 32* 68 29 12 2  - 6 0* 1 2 273 3 3 - 8 600 601 3
1 8 44* 42 39 2 4 2 2 2 236 3 1 2 2 -5 137 146 7 3 3 - 7 82 74 7
1 9 124 1 1 ) q 4 2 5 353 581 4 1 2 2  -4 291 288 5 3 3 - 6 238 231 6
1 10 132 15) 6 4 2 6 164 169 7 12 2 -3 260 251 5 3 3 - 5 484 4 76 5
1-18 26* 9 39 4 2 7 310 338 5 12 2  - 2 0* 10 2 3 3 3 - 4 339 347 5
1-17 C* 39 234 4 2 S 79 83 7 1 2 2  - 1 130 119 3 3 - 3 290 271 3
1-16 133 125 8 4 2 9 186 205 8 12 2 0 138 I P ) 3 3 - 2 95 99 5
1-15 147 143 7 4 2 10 96 10 1 8 12 2  1 54* 6 i 9 5 3 - 1 482 433 4
1-14 86 94 a 4 2 1 1 170 164 8 12 2  2 339 357 5 5 3 0 107 109 6
1-13 0 * 3 34; 4 2 1 2 201 199 10 12 2  3 0 * 25 168 3 3 1 189 198 6
1 - 1 2 243 240 6 4 2 13 63* 72 13 1 2 2 4 105 99 7 5 3 2 0* 24 261
J -12 113 1 1 2 6 4 2 14 40* 51 25 12 2 5 4 J* 35 14 3 3 3 223 218 6
1 - 1 0 137 142 6 6 2-17 44* 69 30 1 2 2  6 411 3B2 6 2 * 6 160 174 6
1 -9 1 1 0 89 a 6 2-16 G* 8 40* 1 2 2 7 188 160 9 3 ) 3 1 2 2 1 2 2 6
1 -8 186 199 6 6 2-15 70* 70 15 12 2 6 157 145 10 5 3 6 208 231 6
1 -7 174 177 6 6 2-14 196 192 10 12 2 9 102 10 2 9 5 3 7 60 87 9
1 *6 84 55 5 6 2-13 202 208 9 1 2 2 10 28* 35 44 5 3 8 43* 71 13
I -3 199 185 6 6 2 - 12 379 369 7 14 2-18 0* 28 444 5 3 9 0* 21 356
1 -4 26* l i 14 6 2 - 1 1 37* 45 17 14 2 - V 42* 22 30 3 3 10 184 180 9
1 -3 464 49) 4 6 2 - 1 0 37* 26 15 14 2-16 17* 24 81 3 3 1 1 86 54 9
I - 2 272 276 6 6 2 -9 136 134 6 14 : - i 5 117 12 0 9 3 3 1 2 62* 71 1 1
85 85 6 6 2 -a 274 257 3 14 2-14 0* 63 405 3 3 13 26* 25 33
i o 108 116 7 6 2 -7 178 178 7 14 2-13 13) 142 7 7 3-16 0* 13 234
1 1 51* 80 1 1 6 2 -6 255 258 6 14 2 - 1 2 0* 29 331 7 3-13 68* 55 14
1 2 SB 8 ) 7 6 2 -5 2)9 248 5 14 2 - 1 1 197 203 7 7 3-14 77 63 13
1 3 286 284 6 2 -4 0* 43 129 14 2 - 1 0 58 70 9 7 3-13 31* 35 52
1 4 113 107 7 6 2 -3 310 301 4 14 2 -9 136 149 6 7 3-12 123 132 7
1 3 92 77 9 6 2 -2 8 ) 81 6 14 2  - 8 332 331 5 7 3-11 138 133 7
1 6 26* IB 62 6 7 - 1 488 480 4 14 2 -7 233 230 5 7 3-10 126 117 6
1 7 139 116 8 0 2 J 106 99 5 14 2 - 6 96 83 3 7 3 - 9 38* 5 15
i  a 15* 137 7 6 2 1 328 527 4 14 2 -5 *21 426 4 7 3 - 8 64 50 8
1 9 15* 18 47 6 2 2 341 33’ s 14 2 -4 2 1 1 2)3 6 7 3 - 7 41* 25 23
0 2-13 109 98 9 6 2 ) 19* 229 6 14 2 -3 252 246 5 7 3 - 6 420 426 5
c 2 - 1 * 194 175 e 6 2 4 7i; 48 6 14 2 - 2 543 590 4 7 3 - 5 198 203 6
0 2-13 109 l i t 10 6 2 5 73 65 6 14 2 - 1 448 456 4 7 3 - 4 594 612 4
’ - 1 2 0* 2 2 1 ) 6 2 6 :• 30 290 14 2 0 145 144 6 7 3 -3 140 141 6
5 2 - 1 1 146 151 4 6 2 7 123 141 6 14 2 1 149 142 7 7 3 - 2 40* 38 22
0 2* 10 323 3)0 6 6 2 8 110 126 5 14 2 2 17* 29 61 7 3 - 1 537 519 4
c 2 -9 96 108 6 6 2 9 46* 84 29 14 2 3 183 188 8 7 3 0 369 368 5
j 2 -a 89 10 1 6 6 2 10 0* 9 361 14 2 4 38* 32 3 > 7 ) 1 207 232 6r 2 -1 2 0 * 12 42 6 2 11 c* 8 216 14 2 5 169 143 213
7 3 2 276 290 5
- 2 -6 92 3 914 4 6 2 12 40* 32 35 14 2 6 e* 15 7 ) 3 14* 6 38i* 2 -5 181 154 6 6 2 13 30* U 35 14 2 7 0* 31 408 7 3 4 75 45 6j 2 - I 810 829 4 8 2-17 0* 9 418 14 2 8 0* 20 420 7 ) 3 1 1 0 140 5j 2 - 1 771 765 4 8 2-16 0* 12 391 1 * 2 9 36* 41 1 1 7 ) 6 114 113 5
2 - 2 280 265 3 8 2-15 93 • 7 10 ] 3-13 0* 29 4 )6 7 ) 7 2 2 * 36 48
; 2 - 1 1 1 2 109 t 8 2 1 4 2X4 216 10 1 3-14 20* 20 37 I  ;  a 15* 36 78
r 2 0 280 291 4 8 2 13 197 189 9 1 3 -1 ) 31* 6 31 7 ) 9 0* 13 375
5 102 109 6 3 2 - 1 2 1 1 1 126 7 1 3 - 1 2 0* 61 395 • 3 10 138 143 8
2 2 2 264 263 4 8 2 - 1 1 209 2)5 7 1 3-11 0* 52 359 ’  3 11 70 65 10
- 2 3 729 765 ) 8 2 - 1 0 1)4 124 6 1 3-10 213 2 0 ) 8 • 3 1 2 85 92 7- 2 4 814 829 4 8 2 -9 171 186 7 1 3 -9 199 196 8 9 3-17 0* 3 471
- 2 5 1 * 1 154 6 S 2 -8 449 441 5 1 3 - 8 484 480 6 9 3*16 25* 23 32
5 2 6 911 914 4 8 2 -7 166 139 7 I 3 -7 423 411 6 r  3-15 79 79 1 1
2 7 40* 32 22 a 2 -6 3)7 325 5 1 3 -6 318 320 6 9 3-14 46* 64 34
2 8 02 10 1 A 8 2 -5 2)7 248 5 1 1 -5 300 273 5 9 3-13 150 156 B
o 2 9 99 108 5 8 2 -4 222 222 3 3 -4 207 196 6 9 3-12 97 100 8
0 2 10 120 510 4 8 2 -3 714 673 4 i J -3 621 394 4 9 3-11 347 568 6
0 2 n 142 151 7 8 2 -2 147 33) 4 i 3 -2 294 301 s 9 3-10 48* 77 25
0 2 12 0* 2 )57 8 2 - 1 961 95) 4 l 1  - 1 373 374 4 9 3 - 9 88 103 7
3 2 13 94 116 10 8 2 0 315 308 4 i 3 0 26* 29 17 9 3 - 8 20* 21 49
0 2 14 168 175 9 8 196 412 4 i 1  1 Q* 22 1 ) 0 9 3 - 7 0* 33 132
0 2 U 91 98 a 8 7 2 ',86 177 6 i 3 2 457 443 4 9 3 - 6 323 316 3
2 0* 10 250 8 2 3 82 76 6 i )  3 398 377 4 9 3 - 5 183 191 6
2 28* 18 6 ) 8 2 4 94 103 3 i 3 4 76 63 6 9 3 - 4 28* 13 10
2 0 * 59 2 1 ) 8 2 3 )48 )68 3 i 1  3 69 50 7 9 3 - 3 2 1 0 213 6
2 1 1 1 94 9 8 2 6 38) 408 3 i 3 6 367 187 3 9 3 - 2 167 176 7
2 2 - 1 2 204 202 9 8 2 7 4 )* 76 23 i )  7 159 181 6 9 3 - 1 311 300 5
2 9J 81 8 8 2 8 305 ) U 7 i 3 8 218 248 6 9 3 0 46* 59 10
2 50* 12 1 ) f- 2 9 99 ®1 8 i 3 9 92 95 6 9 3 1 191 2 1 1 6
2 2 - » 248 24) 7 I 2 10 100 27) 8 i 3 10 113 116 6 9 ) 2 30* 58 9
2 2 -8 481 451 5 8 2 1 1 1 1 2 105 8 i 3 U 17* 2 1 32 9 3 3 347 360 5
2 2 -7 1560 987 5 8 2 12 32* 64 1 ) i 3 12 46* 68 1 1 9 3 4 246 233 6
J 2 -6 779 727 5 10 2 17 0* 14 448 i 3 13 1 2 ) 116 7 9 3 5 243 262 6
J 2 -5 484 481 5 to 2-16 92 72 10 i 3 14 91 113 8 9 3 6 282 293 6
j 1 4 n o 145 ) 10 2-15 0* 42 40« i 3-1* 25* 31 39 9 3 7 424 438 6
I 2 ) 326 521 4 10 2 14 113 91 7 3 3-15 53* 15 32 9 3 8 143 149 7
1 2 / 592 615 4 10 2 1 1 190 225 9 3 3-14 0* 20 416 9 3 9 0* 33 396
2 7 - I 117 129 5 10 2 12 102 91 6 3 3-13 46* 36 42 9 3 10 34* 63 41
2 2 0 729 720 ) 10 :  - 11 96 103 6 1 3-12 152 140 9 9 3 1 1 42* 33 13
2 2 1 680 691 1 10 2 - 1 0 42* 27 23 3 3-11 383 169 7 11 3-17 0* 44 420
2 2 2 819 816 ) 10 2 *9 227 240 6 1 3-10 130 146 7 U  3-16 17* 72 40
2 2 1 53 67 9 10 2 -8 66 44 7 ) 3 -9 109 1 2 1 6 U  3-15 2 1 * 30 41
2 2 4 1213 1249 4 10 2 -7 0* 86 286 3 3 -B 68 66 9 11 3-14 83 83 10
I 2 5 301 1 C6 3 10 2 -6 146 144 6 3 3 -7 i ',2 298 6 i l  3-13 328 331 7
2 2 6 487 504 3 10 2 -5 226 228 3 1 3 -6 0* 1 1 266 U  3-12 413 420 6
• • f l e r l l o n i  f l a t t e d  v l i h  an a s t e r i s k  ware c o n s i d e r e d  u n o b se rv e d .
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Values o f  10*Fobs and IC *F ca le  f o r  KC 020663
ii K I Fobs Fca lc S lgF H K L Fobs Fca lc
11 3-11 328 346 6 2 4 -4 149 147
11 3-10 356 388 6 2 4 -3 379 365
11 3 -9 36* 24 11 2 4 -2 225 242
11 3 -8 384 402 5 2 4 -1 343 352
11 3 -7 12* 44 78 2 4 0 23* 84
11 3 -6 367 375 5 2 4 1 84 91
11 3 -5 664 683 4 2 4 2 117 134
U 3 -4 188 19B 6 2 4 3 0* 18
11 3 -3 113 101 5 2 4 4 181 190
11 3 -2 77 64 6 2 4 5 182 214
11 3 -1 163 179 6 2 4 6 110 110
11 3 0 104 111 5 2 4 7 190 200
11 3 1 87 100 5 2 4 8 141 150
U 3 2 39* 39 12 2 4 9 242 264
11 3 3 115 122 6 2 4 10 121 132
11 3 4 0* 58 191 2 4 11 114 112
11 3 5 186 176 8 4 12 35* 38
11 3 6 111 103 7 4 13 35* 34
11 3 7 62* 63 12 4 4-15 89 124
11 3 8 124 111 7 4 4-14 31* 55
11 3 9 36* 35 35 4 4-13 32* 23
11 3 10 40* 59 14 4 4-12 103 103
13 3-17 39* 12 24 4 4-11 161 148
13 3-16 168 181 9 4 4-10 43* 6
13 3-15 136 139 7 4 4 -9 245 223
13 3-14 27* 56 57 4 4 -8 208 215
13 3-13 16* 37 88 4 4 -7 95 92
13 3-12 0* 35 206 4 4 -6 311 310
13 3 -U 252 254 7 4 4 -5 0* 18
13 3-10 9* 1 60 4 4 -4 5 U 388
13 3 -9 148 159 7 4 4 -3 290 291
13 3 -8 96 97 7 1 4 -2 190 204
13 3 -7 381 409 5 4 4 -1 499 533
13 3 -f> 103 105 5 4 4 0 53* 40
13 3 -5 217 228 6 4 4 1 355 337
13 3 -4 370 367 5 4 4 2 33* 15
13 3 -3 97 88 5 4 4 3 84 82
13 3 -2 345 354 5 4 4 4 121 125
13 3 -1 40* 2 21 4 4 3 272 294
1) 3 0 137 155 7 4 4 6 215 223
13 3 1 73 65 7 4 4 7 03 90
11 : 2 94 102 6 4 4 8 102 197
13 3 3 195 219 S 4 4 9 163 178
13 3 4 363 360 6 4 4 10 108 13)
13 3 5 112 120 7 4 4 11 33* 38
13 3 6 112 97 7 4 4 12 11* 11
13 3 7 48* 41 l b 6 4-15 106 132
13 3 B 47* 17 15 6 4-14 59* 64
13 3 9 54* 62 10 6 4-13 158 142
15 3-17 39* 40 21 6 4-12 0* 20
15 3-16 86 93 8 6 4-11 259 252
15 3-15 52* 68 29 6 4-10 174 177
15 3 - U 116 105 7 6 4 -9 97 95
15 3-13 isa 342 7 6 4 -8 141 148
15 3-12 88 95 9 6 4 -7 61 38
15 3-11 152 146 8 6 4 -6 0* 35
15 3 - ia a* 30 357 6 4 -5 104 111
15 3 -9 1)0 138 7 6 4 -4 77 79
15 3 -0 194 208 7 £ 4 -3 110 ica
15 3 -7 34* 54 16 6 4 -2 40* 79
15 3 -6 11) 116 7 6 4 -1 369 376
15 3 -5 110 112 6 6 4 0 160 156
15 3 -4 17) 16) 8 6 4 1 94 95
15 3 -3 82 B! 7 6 4 2 383 394
15 3 -2 73 82 7 6 4 3 97 89
15 3 -1 144 152 7 6 '  4 118 1)4
15 3 5 0* 11 188 6 4 5 166 213
15 3 1 52* 48 U 6 4 6 201 209
15 3 2 79 74 9 6 4 7 85 92
15 3 1 39* 46 36 6 4 8 0* 14
15 3 4 96 89 9 6 4 9 39* 65
15 3 5 79 60 11 6 4 IQ 44* 56
15 3 6 42* 20 34 6 4 11 0* 5
15 3 7 230 209 8 6 4 12 12* 42
15 3 8 49* 62 10 8 4-16 0* 9
0 4-14 4C* 37 16 8 4-15 0* 32
0 4-13 55* 70 31 a 4-14 33* 20
0 4-12 0* 42 429 8 4 -1 ) 70* 28
c 4 -U 71 47 12 8 4-12 0* 8
0 4-10 8* 87 10 8 4-11 17* 43
0 4 -9 164 163 8 8 4-10 41* 67
0 4 -8 205 199 7 8 4 -9 446 467
e 4 -7 86 84 7 0 4 - « 101 104
0 4 -8 67 71 8 8 4 -7 471 4 72
0 4 -5 104 106 5 8 4 -6 135 171
0 «  -a 0* 1 277 8 4 -5 29* 5
a 4 -3 12* 4 } 72 8 4 -4 251 260
a * -2 10* 59 22 8 4 -3 87 92
a 4 -1 150 355 5 0 4 -2 0* 27
a 4 0 490 513 4 8 4 -1 16* 42
a 4 1 145 155 3 8 4 0 104 98
a 4 2 44* 59 10 8 4 1 25) 275
G 4 1 40* 43 11 8 4 2 241 266
a 4 4 20* 1 42 8 4 } 77 78
a 4 5 90 106 6 8 4 4 78 79
a 4 A 73 71 7 8 4 3 1)1 172
0 4 7 71 |4 7 8 4 6 106 99
0 4 8 188 199 7 8 4 7 20 8 205
0 4 9 151 161 6 8 4 8 33* 46
0 4 10 79 87 8 8 4 9 6* 43
0 4 11 0* 47 384 8 4 10 0* 28
0 4 12 12* 42 22 0 4 U 21* 39
0 4 13 54* 70 U 10 4-16 15* 50
a 4 14 0* 37 452 10 4-15 102 91
2 4-14 0* 47 417 10 4-14 0* 13
2 4-11 ISO 150 8 10 4-11 14* 50
2 4-17 0* 26 21) 10 4-12 1)2 111
2 4 -U 120 297 9 10 4-11 25) 23)
2 4-10 392 354 8 10 4-10 143 132
2 - 4 -9 220 209 9 10 4 -9 144 164
2 4 -* 19* 61 34 10 4 -8 4)0 442
2 4 -7 0* 19 326 10 4 -7 418 411
2 4 -6 171 156 7 10 4 -6 114 120
2 4 -5 7S* 61 40 to 4 -5 0* 23
i e«-t (on * f la g g e d  w ith  en e t t e r l t k  were  c o n s i d e r e d
SlgF H K L Fobs F c a lc S lgF H K L
Page 3 
Fobs F ca lc
o f  4 
SlgF
- ------- - ------- ------ - -------- ------
6 10 4 -4 255 266 6 3 5 10 86 88 8
5 10 4 -3 123 131 6 3 5 11 0* 46 453
6 10 *  -2 63 66 8 3 5 12 10* 39 32
5 10 4 -1 137 142 6 5 5-14 C* 44 274
40 10 4 0 63 72 8 5 5-13 58* 78 17
6 10 4 1 379 3B4 3 5 5-12 87 53 12
6 10 4 2 273 286 6 5 5-11 38* 19 25
148 10 4 3 488 526 5 5 5-10 250 221 10
6 10 4 4 257 282 7 5 5 - 9 323 290 8
7 10 4 3 38* 38 32 5 5 - 8 33* 56 45
5 10 4 6 0* 16 380 5 5 - 7 185 195 8
7 10 4 7 204 197 8 5 5 - 6 99 110 7
7 10 4 8 154 157 9 5 5 - 5 73 72 8
7 10 4 9 32* 24 32 5 5 - 4 260 279 6
7 10 4 10 72 87 5 5 5 - 3 102 109 6
7 12 4-16 0* 2 477 5 5 - 2 80 82 7
18 12 4-15 0* 35 407 5 5 - 1 35* 38 14
24 12 4-14 94 95 10 5 3 0 40* 9 24
9 12 4-13 168 158 8 5 5 1 175 180 8
61 12 4-12 255 242 9 5 5 2 317 323 6
57 12 4 -U 327 310 7 5 5 3 404 413 6
11 12 4-10 0* 7 202 5 5 4 20* 36 52
9 12 4 -9 409 415 6 5 5 5 154 171 7
35 12 4 -6 57* 39 11 5 5 6 0* 3 356
8 12 4 -7 203 207 7 3 3 7 197 219 9
a 12 4 -6 96 110 6 5 5 8 67 79 11
7 12 4 -5 125 144 8 5 5 9 102 120 7
6 12 4 -4 235 229 6 5 5 10 60 83 9
305 12 4 -3 62 77 9 5 5 11 0* 32 488
5 12 4 -2 95 111 6 7 5-14 0* 52 439
5 12 4 -1 229 239 7 7 5-13 108 103 9
6 12 4 0 113 131 8 7 5-12 138 133 8
5 12 4 1 465 470 5 7 3 -U 117 113 10
9 12 4 2 294 295 6 7 5-10 0* 9 366
5 12 4 3 242 245 7 7 5 - 9 52* 9 29
26 12 4 4 72 72 9 7 3 - 8 27* 48 28
6 12 4 5 0* 39 211 7 5 - 7 138 139 6
5 12 4 6 0* 53 401 7 3 - 6 228 236 7
6 12 4 7 0* 7 429 7 5 - 5 173 204 8
6 12 4 8 63 68 9 7 3 - 4 284 298 6
7 12 4 9 0* 0 443 7 5 - 3 £3 81 7
8 14 -16 20* 10 43 7 5 - 2 159 165 6
7 1* 4-15 34* 12 38 7 5 - 1 234 266 6
7 14 4-14 90 90 9 7 5 0 91 98 7
13 14 4-13 0* 24 406 7 5 1 215 218 7
90 14 4-12 62* 80 13 7 5 2 335 346 6
8 14 4-11 424 409 7 7 5 3 0* 10 180
31 14 4-10 43* 72 18 7 5 4 49* 55 26
7 14 4 -9 169 167 8 7 5 5 41* 23 28
376 14 4 -8 82 81 8 7 5 6 0* 44 372
9 14 4 -7 102 88 6 7 5 7 121 120 7
8 14 4 -6 0* 33 352 7 5 8 62* 85 12
8 14 4 -5 98 11! 7 7 5 9 85 97 7
6 14 4 -4 209 200 7 7 5 10 7* 34 56
9 14 4 -3 10* 9 100 9 5-14 41* 23 29
313 14 4 -2 119 121 9 9 5-13 126 124 8
5 14 4 -1 46* 24 12 9 3-12 0* 24 417
7 14 4 0 0* 28 380 9 3-11 169 156 11
5 14 4 1 271 279 7 9 5-10 169 137 10
23 14 4 2 262 260 7 9 5 - 9 51* 77 31
5 14 4 3 62* 98 12 9 5 - 8 95 105 8
6 14 4 4 0* 20 406 9 5 - 7 46* 73 26
3 14 4 5 0* 49 427 9 5 - 6 101 109 7
3 14 4 6 44* 30 27 9 3 - 5 113 123 6
6 14 *  7 0* 21 446 9 5 - 4 117 130 7
3 1 5-13 0* 25 474 9 5 - 3 233 241 7
8 1 3-12 0* 3 409 9 3 - 2 0* 2 322
7 1 5-11 46* 5* 22 9 5 - 1 139 162 7
8 1 3-10 211 212 11 9 3 0 233 229 7
365 1 5 -9 183 176 9 9 3 1 10* 27 106
12 1 3 -B 0* 24 366 9 3 2 0* 8 376
15 1 5 -7 22* 12 34 9 5 3 346 332 7
428 1 5 -6 0* 20 341 9 5 4 104 105 7
34 1 5 -5 122 118 5 9 5 5 122 126 9
469 1 5 -4 182 176 7 9 3 6 134 124 6
229 1 3 -3 238 276 6 9 3 7 27* 32 24
32 1 5 -2 0* 3 321 9 5 8 31* 42 11
14 1 5 -1 232 248 6 9 3 9 0* 45 257
374 1 5 0 74 74 6 n  3 * i4 0* 3 454
87 1 5 1 288 306 6 11 5-13 44* 7 32
19 1 5 2 B ) 91 6 11 3-12 0* 38 418
6 1 3 3 S3 82 6 11 5-11 70* 72 14
7 1 3 4 125 122 5 11 3-10 155 148 7
3 1 5 5 32* 44 29 11 3 -9 443 415 7
7 1 5 6 35* 7 28 11 5 -8 225 222 9
30 1 3 7 111 148 6 11 3 -7 43 7 444 6
6 1 5 8 217 234 8 11 5 -6 203 208 9
6 1 3 9 26* 38 50 11 5 - 5 175 192 9
281 1 3 10 0* 31 224 11 3 - 4 18* 40 34
26 1 3 11 113 137 7 11 5 -3 0* 10 189
3 1 3 12 23* 72 20 11 3 -2 247 250 7
6 3 3 -1 ) 171 184 7 11 5 -1 182 187 9
6 3 3-12 0* 39 422 11 5 0 386 380 6
7 3 5-11 137 118 8 11 5 1 141 151 8
7 3 3-10 79 33 13 11 5 2 77 78 9
6 3 3 -9 180 141 9 11 5 3 312 292 7
7 3 5 -8 33* 33 13 11 5 4 0* 10 381
0 3 3 -7 0* 12 160 11 3 3 135 149 7
20 1 5 -6 84 72 8 1 1 3  6 113 113 7
108 1 5 -5 0* 15 3)6 11 3 7 41* 40 14
423 3 3 -4 38* 29 14 u  3 a 30 58 7
J) 1 3 -3 192 192 6 13 3-14 42* 41 28
26 1 5 -2 221 234 6 13 3-13 126 127 a
0 1 3 -1 169 171 0 13 3-12 ? ) * 79 54
411 3 3 0 117 183 7 1 ) 3-11 36* 42 30
28 1 3 i 170 177 7 13 3-10 147 138 7
7 1 5 2 133 136 6 13 5 -9 63* 71 14
0 1 3 3 387 397 6 13 3 -8 163 134 7
9 1 3 4 69 78 9 13 5 -7 133 140 9
0 1 3 3 20* 31 53 IS 3 -6 207 203 8
6 3 3 6 178 193 9 13 3 -3 0* 19 378
3 1 5 7 170 184 9 13 3 -4 146 114 7
6 1 3 8 14* .17 33 13 3 -1 124 124 8
104 1 5 9 0* A 404 13 3 -2 269 232 8
54
Valurs o f  lO *Fobs and 10*Fca lc fo r  HC 020663
K L Fobs F ca lc S igF H X L Fobs F ca lc S igF H K L Fobs F c a lc S igF
* - ------- ------ “ * ■ ------- -------- ------ ■ - ------ -------
5 -1 521 484 6 6 6 7 78 102 9 5 7- 10 42* 39 11
b 0 341 321 7 6 6 8 C* 16 234 5 7 -9 23* 73 52
b 1 25* 37 31 6 6 9 51 74 6 5 7 -8 0* 37 4 75
5 2 55* 81 30 8 6- 12 63* 60 12 5 7 -7 79 76 114 3 0* 35 406 8 6- .1 46* 80 36 5 7 -6 50* 8 30
5 4 36* 41 40 8 6- 10 161 138 10 5 7 -5 57* 90 31
b b 65* 79 12 8 6 -9 0* 15 413 5 7 -3 69* 64 13
b 6 10* 27 94 8 6 -6 13* 4 118 5 7 -3 33* 42 27
5- 14 0* 22 489 8 6 -7 49* 53 17 5 7 . -> 24 7 232 9
5- 13 73 81 11 8 6 -6 0* 6 3 52 7 -1 49* 52 32
5- 12 63* 54 14 8 6 -5 207 189 9 5 7 Q 74 84 12
5- 11 35* IB 47 8 6 -4 97 74 a 3 7 1 78 62 11
3- 10 29* 49 60 8 6 -3 240 226 8 5 7 2 0* 53 407
5 -9 46* 55 34 8 6 -2 166 154 9 5 7 3 67* 45 13
b -8 0* 42 375 8 6 -1 104 97 8 5 7 4 101 88 8
b -7 124 108 7 8 6 0 218 202 9 7 5 34* 6 37
b -fi 0* 22 205 8 6 1 213 205 9 5 7 6 0* 0 436
5 -5 56* 54 14 8 6 •j 37- 14 37 7 7- 10 31* 28 15
b -4 0* 12 381 8 6 3 59* 57 14 7 7 - i 82 88 9
b -3 155 139 6 8 6 4 82 71 10 7 7 -d 80 92 10
b -2 47* 27 31 8 6 5 25* 29 60 7 7 -7 48* 42 32
b -1 261 232 8 B 6 6 30* 59 14 7 7 *6 34* 51 26
b 0 98 97 9 8 6 7 97 110 6 7 7 -5 31* 28 49
b 1 37* 69 42 8 6 a 24* 6*' 14 7 -4 49* 20 31
b 2 0* 12 40) 10 6- 13 21* 83 41 7 7 -3 121 102 7
5 3 0* 7 427 10 6- 12 0* 45 427 7 7 -2 4b* 13 37
b 4 0* 32 434 10 6- 11 0* 43 391 7 7 -1 22 0 203 10
5 5 47* 53 11 10 6- 10 94 7) 10 7 7 0 32* 8 49
6- 11 0* 30 4 59 10 6 -9 JC* 6 32 7 7 1 112 100 8
6- 10 12* 4 99 10 6 -8 75 62 12 7 7 2 *2* 2 20
6 -9 4 9* 73 33 10 6 -7 135 124 7 7 7 3 48* S9 17
6 - » 0* 64 422 1C 6 -6 216 199 9 7 7 4 74 9 ) 10
6 -7 c* 33 412 10 6 -5 530 509 7 7 7 5 44* 69 24
6 -6 83 80 9 10 6 -4 297 267 8 9 7- 10 31* 61 29
6 -5 147 147 6 10 6 -3 358 339 7 9 7 -9 0* 9 432
6 -4 141 141 6 10 6 -2 97 79 » 9 7 -8 95 92 8
6 -3 129 139 8 10 6 -1 229 205 9 9 7 -7 0* 7 227
6 -2 179 188 H 10 6 C *84 156 7 5 7 -6 47* 78 10
6 - 1 97 81 6 10 6 1 25* 29 58 9 7 -3 164 144 a
6 be 204 220 8 10 6 2 90 7* 9 9 7 126 119 8
6 9 46* 81 25 10 6 3 55* 71 16 9 7 -3 282 i  61 8
6 2 183 188 8 10 6 4 0* 18 '.04 9 7 -2 2)4 256 9
6 3 136 139 7 10 5 35* 69 38 9 7 -1 192 196 11
6 4 143 141 5 10 6 6 6* 39 91 9 1 0 214 175 10
6 5 124 147 9 12 6- 12 71 73 10 9 t 96 83 9
6 6 20* 80 70 12 6- 11 97 95 9 9 7 51* 47 14ft 7 C* 33 416 12 6- 10 31* 34 30 9 7 j C* 31 217
6 a 30* 64 43 12 6 *9 0* 58 416 9 4 29* 1 31
6 9 58* 73 12 12 6 -8 37* 55 30 11 0* 22 443
6 10 19* 4 50 12 6 -7 *8* 20 32 11 61* 41 11
6 : ; 0* 30 *93 12 6 - 6 121 127 a 11 12/ 142 8
t - 11 C* 33 460 12 6 -5 0* 25 221 11 :s - 41 37
6- 10 112 101 9 12 6 -4 172 167 10 11 l  -i 135 8
6 -9 85 75 i -> 12 6 -3 23* 37 34 11 229 207 96 -8 43* 25 37 12 6 -2 86 91 11 11 114 92 8
6 -7 99 89 10 1’ 6 -1 88 35 10 ; ; 0* 4 431
6 -6 147 134 ■» 12 6 0 126 1CB '• 11 0* 14 418
6 -5 0* 30 343 12 6 1 123 111 B n 0* 13 237
6 - 4 0* 19 366 12 6 2 57* 34 I) i i 41* 60 33
6 -3 229 214 8 12 3 77 ft) 10 i i 19* 6 36
6 ■2 121 1)4 7 12 4 9 ) 99 8 n 40* 65 11
6 -1 39* 57 30 11 5 45* 39 11 13 10* 32 86
6 0 101 10) 6 14 12 60 72 10 1) 34* 27 30
6 1 14 ) 163 7 1* 11 37* 29 38 13 38* 21 31
6 2 1)4 131 6 1* 10 C* 11 470 13 24* 21 29
6 3 291 303 J ;* -9 42* 5 37 1) 0* 4 433
6 4 4 7* 58 27 14 -8 0* 17 *22 13 42* 12 32
6 5 80 71 10 !. 4 -> 54* ',0 31 1) 157 167 8
6 4 144 159 7 1 - -6 *41 13) 10 1) 45* 47 16
6 7 71 62 11 1 4 -5 180 321 a 13 0* 7 421
6 8 0* 4 3 4)1 ; 4 -* 307 268 9 13 83 84 8
6 9 0* 9 *37 1 * -3 75* 96 13 1) 50* 45 10
6 10 4 )* M 21 -2 114 109 c 15 106 142 5
6 12 11* hi 36 1* -1 0* 19 396 15 135 159 6
6- 11 45* ■,a 18 1 i 0 41* 48 22 1) 77 86 8
6 10 17* 10 26 1 1 1 71 8 ) 12 13 39* 35 28
6 -9 64* 64 15 1* 2 58* 32 13 1 ) 142 136 7
6 •A 97 91 10 14 3 0* 31 483 15 0* 11 464
6 -1 257 234 8 14 4 38 57 7 15 0* 14 457
4 -4 31* 39 26 1 •9 22* 32 29 0 31* 55 22
6 - ) 151 348 7 1 -8 89 83 7 0 0* 37 441
6 -4 • 3* 33 16 - 7 129 136 6 0 76 9) 7
6 -1 147 1)3 8 i *6 66* 47 11 0 62 76 9
6 -2 11 ) 113 8 i -3 0* 64 44) 0 76 80 7
6 -1 37* 36 17 i -4 2 7* 57 57 0 69 76 8
6 0 44* 6 26 i - 3 0* 3 394 0 47* 93 23
« 1 45* 1 26 i -2 0* 12 400 0 0* 37 473
6 2 3 3* 30 22 i -1 82 78 9 0 36* 55 21
6 1 89 83 9 i 0 18* 21 34 2 0* 34 2 )4
4 4 149 148 8 i 1 0* 2* 400 2 0* 24 435
4 ) 0* 0 339 i 2 111 123 7 2 7 7 71 7
4 4 52* 12 13 3 63* 96 14 2 37* 2 13
4 7 12* 2 1 *2 i 4 38* 22 39 2 68 97 9
4 1 43 73 11 i 5 91 •2 9 2 80 81 8
4 9 0* 34 *63 i 6 34* 64 14 2 12* 36 29
4 12 24* 10 53 i 7 27* 4 ) 24 2 44* 27 12
4 11 44* 89 17 i 8 0* 31 465 1 12* 12 38
4 10 57* 34 30 3 -9 0* 16 44) 2 9* 42 71
4 -9 0* 14 *13 J -8 39* 3 16 4 0* 31 452
4 -9 141 129 8 - J 18* 18 80 4 0* 27 466
4 - 7 0* 22 414 3 ■6 140 1)3 8 4 26* 30 33
4 -4 83 79 9 1 -5 0* 2 220 4 31* 19 10
4 *5 214 199 a 3 *4 8 ) 8 ) 10 0* 1 425
4 -4 242 235 8 3 -1 302 293 a 4 34* 86 11
6 -3 77 74 9 1 -2 48* 7) 3) 4 25* 3 17
4 -2 161 i n 7 3 •1 0* 11 389 4 71 94 7
4 -1 17* 51 14 3 0 47* 11 17 6 0* 14 428
4 0 169 157 7 3 I 140 160 11 6 34* 69 I t
4 1 0* 2 367 ) 2 42* 27 I ) 6 36* 7 24
« 2 216 214 9 3 1 84 74 10 6 25* 20 31
4 1 160 1)0 7 3 4 31* 34 15 6 10* 4 ) 10
4 4 101 104 9 7 3 39* 9 32 6 0* 0 416
« 1 50* 48 71 3 6 0* 34 721 6 16* 1 48
4 4 0* 33 223 3 7 a* 41 479 8 i i * 47 13
Page 4 o f  4
H K L Fobs F c a lc  S igF
i r«ta f la g g a d  « L lh  an a s t a r l s W  w *r* r n n i t d e r e d  unobtsrved
8 8 - 3  8 8-2 8 8-1
21*0*66
496
7;
214316
55

V aU iei n f !0 *F o b » atvd 10*Fe*]c 
H K I. Fob* Fcalc SigF
c 0 2 192 9 2024 9
0 0 4 149 350 5
0 0 6 5B7 604 5
0 c e 129 U fl 7
0 0 10 300 391 7
0 0 12 1HB 194 10
0 0 la 451 4 56 7
0 0 16 475 4 7? B
0 0 10 ’69 225 11
0 0 20 45* 112 56
0 0 22 0* 47 932
a 0 2 a 5a* 67 30
0 0 26 76* 80 13
1 0- 2b 0* 17 766
1 0- 24 71* 57 21
1 0' 22 73* 69 38
1 0- 20 352 346 11
1 0- IB 255 235 U
1 0- 16 101 168 12
1 0- 1. 75* 81 16
I 0- 12 620 595 6
1 0- 10 121 119 9
1 0 -H 147 1 2 a 7
c -6 102 130 11
1 0 -a 211 210 9
1 0 -2 261 279 5
1 0 0 129 190 5
1 0 2 47* 7 29
I 0 a 14* 71 122
1 0 6 441 462 6
1 0 a 387 410 6
1 0 10 133 134 7
0 12 572 565 6
i 0 la 248 243 10
i 0 16 385 379 0
l 0 18 142 128 10
l 0 20 8d* 34 16
0 22 9B 100 15
i 0 24 0* 16 709
2 0- 26 58* 69 42
0- 24 152 158 11
2 0- 22 272 265 11
2 0- 20 444 445 10
2 0- 18 517 490 9
2 0- 16 13* 41 190
2 0- la 163 167 9
2 0- 12 59* '6 32
2 0- 10 798 6
2 0 -a 029 3
2 0 -6 1126 108' t
2 0 -a 11*3 1114 4
2 0 -2 916 934 3
2 0 0 565 599 3
2 0 2 210 204 9
2 0 4 6*5 628 5
2 0 6 153 3)3 7
2 0 8 852 86) 5
2 0 10 404 373 7
2 0 12 51* 92 38
2 0 14 155 1*8 0
2 0 16 0* 66 577
2 0 IB 199 212 U
c 20 266 271 11
2 n 22 G* ) 3 71
2 0 24 29* 5 S3
i c 26 0* 28 690
3 0 24 133 13) 12
3 0 22 0* 89 675
3 0 20 356 164 11
3 0 IB 4 )9 4 54 10
3 0 16 3)5 136 10
3 0 14 375 180 0
3 c l * 701 695 6
3 0 10 284 280 0
) 0 -a 43* 10 2 )
3 0 -6 152 167 7
3 c -4 318 111 7
3 c -2 199 217 9
3 0 0 942 95) 4
3 0 2 171 209 7
3 0 4 265 294 9
J a 6 234 222 9
1 0 II 5*0 557 6
3 0 1C 47? 422 ;
3 0 12 6.1 648 7
3 0 14 4.9 464 8
3 s 16 317 304 10
3 5 IB 289 264 1)
3 0 20 17) 161 10
3 0 22 1)7 114 11
3 0 24 1)1 117 12
4 U•26 58* 9 41
a 0 -24 0* 91 7)8
a 0 -22 220 251 12
a 0 •20 114 122 15
0 -10 422 419 9
a 0 16 30* 61 37
* 0 -14 21 ) 2 )8 11
a 0 -12 265 2)7 13
a 0 -10 26* 8 ) 79
a 9 •0 ■9 11 12
a 0 *6 451 456 6
a 0 •t 229) 2295 4
a 0 -2 1460 3571 16
t 0 0 20 42 2011 4
a 0 2 1)7 307 7
a 0 4 71) 720 5
a 0 4 00 1(31 12
a 0 • 569 569 6
* 0 10 599 597 7
a 0 12 176 170 9
4 0 li 0* 7) ) ) )
4 0 14 27* 15 96
4 0 10 10) 207 14
?*fl*ftlorii flatted with an
r
1!
KC022966 
K 1. Fob* I c U c SigF 1!
- ■ ------ -------- ------ -
4 0 20 161 161 10 9
4 0 22 3B* 36 78 9
4 0 24 0* 23 782 9
5 0-26 36* 39 64 9
5 0-24 83* 59 18 9
5 0-22 60* 64 45 9
5 0-70 284 319 13 '/
5 0- IB 0* 0 600 .1
5 0-16 105 101 14
5 0-14 232 209 9
5 0-12 27* 72 45
5 0-10 613 586 6
5 0 -8 992 99) 6
5 0 -6 14B 172 8
5 0 -4 87B 866 5
5 0 -2 1032 1030 5
5 0 0 0* 25 217
5 0 2 296 321 9
5 0 4 966 972 5
5 1 6 1026 1049 6
5 0 B 739 729 6
5 n 10 77* 52 16
5 6 12 22* 47 112
5 0 1* 125 98 12
5 0 16 32* 20 93
3 0 18 304 303 13
5 0 20 198 183 10A 0 22 73* 43 39
6 0-24 116 97 12
6 0-22 120 127 1)
6 0-20 341 345 12
6 0-10 D* 55 328
0-16 128 127 12
0-14 34* 22 76
0-12
0-10
0*
155
83
13*
48)
10
0 -8 
0 -6
591
54*
603
18
7
39
0 -4 252 240 10
0 -2 254 237 9
0 0 502 476 6
0 2 0* 49 411
0 4
0 6
509
190
529
204
7
11
0 0 2*0 216 11
0 10 2)1 211 9
0 12 140 116 11
0 14 265 248 12
0 16 
0 18
222
72*
220
5*
13
41
0 20 
0 22
67*
C*
69
n
26
706
0-2* 4 9* 63 55
0-22 0* 98 700
0-23 65* 7 46
0-18 1*1 118 12
0-16 552 5)7 9
0-14 404 410 m
3-12 0* 46 4 72
0-10 c * ICO 484
0 -8 148 172 9
0 -6 0* 36 4 28
0 -4 750 760 6
c - 2 581 604 7
0 0 520 487 7
0 2 2)7 242 i i
0 t 40) 414 8
0 6 2 )5 241 11
0 8 )22 294 10
0 10 609 615 8
0 12 475 48! 9
0 14 0* 25 319
3 16 306 300 1 )
0 10 72* 32 42
0 20 0* 9 3 78
0 22 0* 47 71)
0-24 41* 17 69
0-22 0* 11 672
o - z c 59* 9 52
0-10 170 168 12
0-16 43* 11 76
0-14
0-12
9 )*
69*
105
82
19
24
0-70 117 100 13
0 -0 286 2*4 11
0 -6 172 102 13
0 -4 60) 664 7
0 -2 231 2*5 11
0 0 399 371 9
0 2 65* 5* 21
a a 4)8 4)7 9
0 6 75) 720 6
0 8 225 197 9
0 10 41* 15 36
0 12 160 161 11
0 14 18) 187 11
0 16 126 115 15
0 10 70* 89 46
0 20 61* 47 5)
0-24 0* 76 722
0*22 60* 69 26
0-20 289 306 1)
0-10 0* 1 )4Q
0 16 65* 46 55
0-14 161 360 12
0*12 346 312 12
0 1 0 509 5)4 10
0 -0 H ) ic e 14
0 -6 547 567 9
0 -4 046 643 7
0 -2 246 2 )0 11
0 0 141 11) U
0 2 109 192 10
0 4 397 314 10
ik were rontldeted t<nobi«rv*d.
K L Fob] Fca lc SigF ii K L
0 6 439 437 10 15 0 6
0 8 132 135 13 15 0 8
0 10 172 178 11 15 0 10
0 12 18* 83 100 16 0-14
0 14 253 254 14 16 0-12
0 16 33* 86 106 16 0-10
0 18 53* 32 60 16 0 -8
0 20 0* 30 731 16 0 -6
0- 22 0* 5 728 16 0 -4
0- 20 145 142 15 16 0 -2
0- 18 137 150 16 16 0 0
0- 16 320 323 14 16 0 2
0- 14 83* 53 46 16 0 4
0- 12 146 151 14 0 6
0- 10 166 145 12 17 0-10
0 •8 345 356 13 17 0 -8
0 -6 219 205 12 17 0 -6
0 -4 284 264 U 17 0 -4
0 -2 231 253 14 17 0 -2
0 0 12 2 146 I t 17 0 0
0 2 134 154 14 17 0 2
0 4 0* 14 530 0 1 1
0 6 54* 55 34 0 1 2
0 8 58* 75 62 0 1 3
0 10 118 124 16 0 1 4
0 12 406 421 12 0 1 3
0 14 44* 46 7B 0 1 6
0 16 116 95 16 0 1 7
0 18 0* 26 689 0 1 8
0- 22 60* 77 60 0 1 9
0- 20 0* 4 714 0 1 10
0- 18 54* 5 71 0 1 11
0- 16 229 222 11 0 1 12
0- 14 0* 40 619 0 1 13
0- 12 0* 67 642 0 1 14
0- 10 26B 273 13 a 1 13
0 -8 147 125 13 0 1 16
0 -6 62* 30 57 0 1 17
0 -4 152 166 13 0 1 18
0 -2 279 284 14 0 1 19
0 0 0* 77 553 0 1 20
0 2 106* 135 19 0 1 20
0 4 232 195 10 0 1 21
0 6 125 89 17 0 1 22
0 8 3* 46 599 0 1 23
0 10 13) 150 15 0 1 24
0 12 0* 34 345 0 1 25
0 14 161 179 12 1 1-26
0 16 0* 84 722 1 1-23
0 IB 150 147 13 1 1-24
0- 20 0* 67 759 1 a- 2 )
0-18 48* 20 47 1 1-22
0- 16 C* 88 685 I 1-21
0- 14 133 126 1C 1 1-20
o- 12 191 170 13 1 1-19
0- 10 0* 7B 638 1 1-18
0 -0 51* 21 83 1 1-17
0 -6 115 99 19 1 1-16
0 -4 357 348 14 1 1-15
0 -2 184 153 12 1 1-14
0 0 54* 66 39 1 1-13
0 2 408 404 1 ) 1 1-12
0 4 269 285 13 1 1-11
0 r. 36* 47 63 1 1-10
0 8 61* 121 68 1 1 -9
0 10 0* 34 654 I 1 -8
0 12 115 1)7 IB 1 1 -7
0 14 104* 109 19 1 1 *6
0 16 42* 69 77 1 1 -5
0 20 0* 23 743 1 1 -4
0- 18 0 * 14 710 1 1 -3
o- 16 0* 3 ) 6 )9 1 1 -2
0- 14 76* 118 33 1 1 -1
0 12 0* i.3 638 1 1 0
0 10 80* 1 49 1 1 1
0 - 8 167 199 16 1 1 2
0 -6 237 199 12 1 1 3
0 -4 202 175 12 1 1 4
0 -2 0* 30 606 I 1 3
0 0 279 281 12 1 1 6
0 2 40* 41 92 1 1 7
0 4 26* 125 96 1 1 8
0 6 129 1 )0 19 1 1 9
0 8 « ) • 1)1 33 1 1 10
0 10 2!2 200 12 1 1 11
c 12 162 166 1) 1 1 12
0 14 69* 49 40 1 1 13
0 IB 0* S3 766 1 1 14
0 16 0 7 * 14 28 1 1 13
0 14 68* 07 71 1 1 16
0 12 43* 102 111 1 1 17
0 10 143 120 18 1 1 18
0 •B 33* 06 141 1 1 19
0 -6 136 156 2a 1 1 20
0 -4 27* 50 160 1 1 21
0 -2 1)1 134 20 1 1 22
0 0 0* es 630 1 1 21
0 2 72* 74 6 ) 1 J 24
0 4 61* 70 74 1 l  25
0 6 0* 47 645 2 1-26
0 8 41* 47 58 2 1-25
0 10 0 * 57 701 2 1-24
0 :? 114 1 3 ) 10 2 1 -2 )
0 •16 *9* 6 94 2 1-22
0 ■14 169 177 17 2 1-21
0 -12 104 204 16 2 1-20
0 -10 21) 231 14 2 1-19
0 -8 60* 84 *1 2 1-18
0 -6 0* Vi 69 ) 2 1-17
0 -4 211 2)7 14 2 1 -1 6
0 -2 74* 112 69 2 1 -1 3
0 0 171 162 16 2 1-14
0 2 242 203 19 2 1 -1 )
0 4 141 147 20 2 1-12
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Fobs F ca lc SigF
0* 60 705
87* 15 49
96* 81 24
0* 26 395
0* 80 733
124* 116 22
104* 101 26
36* 12S 141
65* 108 80
45* 14 61
0* 17 688
0* 97 389
87* 70 5b
0* 17 721
a* 31 711
0* 39 731
0* 17 714
4 7* 77 112
0* 52 395
91* 96 29
D* 52 705
1197 1184 3
0* 1 932
242 231 7
27* 39 68
625 610 5
72* 61 21
39* 62 47
0* 14 932
13* 32 134
556 563 6
188 169 9
462 470 7
446 430 7
232 232 10
98 114 12
55* 29 21
33* 42 67
177 181 8
46* 7 54
179 190 10
198 190 9
48* 94 40
116 134 12
3H 65 42
47* 9 48
72* 75 16
56* 63 40
0* 5 746
21* 55 119
69* 61 22
143 132 11
0* 52 638
91* 79 IB
2 )7 253 11
3)4 331 11
54* 48 24
81* 81 16
102 87 12
159 174 8
99 119 12
415 432 7
134 129 7
71* 55 14
0* 40 523
689 701 3
60* 122 33
305 319 6
166 174 7
624 644 5
196 188 9
937 9 )0 3
0* 26 327
378 365 5
147 143 8
1164 1182 3
409 397 5
63* 61 16
249 259 8
1000 1001 4
3 )3 361 7
577 586 3
140 157 7
496 304 6
434 424 7
404 432 8
210 223 10
283 273 10
65* 77 19
38* 20 42
236 227 10
153 142 10
263 232 12
101 172 9
130 129 12
0* 102 703
0* 78 719
0* 13 691
63* 35 36
36* 18 38
0* 23 775
0* 38 662
0* 28 643
70* 71 21
138 142 I t
336 358 10
47* 72 57
78* 44 17
0* 14 554
04'* 83 13
I0> 120 11
2 : j 216 11
42S 432
332 317 8
57
i l u c s  o f 1 0 » F o h s a n d  1 0 * F r a l c f o r  N C 0 2 2 9 6 6
11 K  I F o b s F c a l c S l g F I! K  L F o b s F c a l c S l g F
2 1 1 1 3 2 1 : 8 4 1 0 1 1 2 8 1 1 2 3 5
2 1 - 1 0 5 2 2 3 2 0 6 4 1 1 1 0 4 1 1 0 1 8 5
2 1 - 9 4 1 * 17 44 4 1 2 4 8 5 4 9 5 6
2 1 -x 5 9 9 5 8 3 6 4 1 3 3 2 1 3 2 0 8
2 I •, - Joo 8 5 4 5 4 1 4 1 8 3 1 9 7 1 0
2 1 ■ c a  7 2 9 4 1 4 1 5 2 7 3 2 6 6 9
i ; j  j i 1 0 4 0 4 4 1 6 1 3 9 1 5 2 9
2 1 i j *  2 4 2 9 5 4 1 7 5 8 * 4 0 3 2
2 1 \ 9 * 9 1 8 7 4 1 8 5 9 2 5 8 4 6
2 1 - 2 6 4 * 1 0 6 14 4 1 9 6 6 * 78 16
2 1 - 1 6 2 4 6 0 6 4 4 1 10 6 4 0 6 5 9 6
2 1 0 1 7 8 1 9 2 8 4 1 11 2 4 6 2 4 9 10
2 1 1 4 2 6 4 1 6 5 4 1 12 1 9 9 2 0 2 1 0
2 1 2 2 4 1 2 3 5 9 4 1 13 4 1 * 3 3 5 6
2 1 3 m s 1 5 9 3 4 4 1 14 1 3 0 1 0 2 11
1 4 9 3 1 1 0 12 4 1 15 1 1 7 1 1 4 12
2 I  5 4 7 7 4 5 7 6 4 1 16 1 2 7 1 3 5 13
2 1 6 ’ j  7 5 4 1 17 1 9 7 1 9 5 9
1 7 1 7 0 1 6 4 7 4 1 I B 0 * 1 6 6 1 8
2 1 8 4 4 B 4 4 5 6 4 1 19 5 5 * 4 5 3 4
2 1 9 3 4 7 3 4 2 7 4 1 20 8 2 * 9 0 21
1 10 3 0 * 2 6 6 2 *  1 21 6 7 * 5 3 4 3
2 1 11 4 7 8 4 6 0 7 4 1 2 2 0 * 1 6 6 5 4
2 I  12 0 * 1 0 5 6 2 2 4 1 2 3 C * 1 4 7 2 /
2 1 13 0 * 4 4 8 ) 4 1 24 4 6 * 2 5 34
2 1 14 1 2 6 1 1 7 10 5 1 - 2 5 0 * 2 2 7 2 5
2 1 15 C * 74 5 8 7 !  1 - 2 4 0 * 4 6 7 2 7
2 I  16 3 7 8 3 8 8 10 3 1 - 2 ) 3 9 * 8 5 70
2 1 17 1 9 0 2 1 5 9 5 1 - 2 2 2 1 * 3 8 1 2 8
1 I P 4 7 0 4 8 3 9 5 1 - 2 1 3 2 2 3 3 0 11
1 19 0 * 6 7 0 4 3 1 - 2 0 2 3 6 2 2 5 10
2 1 2 0 3 5 2 3 5 0 12 5 1 - 1 9 2 5 8 2 6 7 10
2 1 21 0 * 3 0 6 8 7 5 1 - 1 8 0 * 2 5 6 1 6
2 1 2 2 1 9 6 1 8 7 9 3 1 - 1 7 1 7 3 1 7 1 9
2 1 23 0 * 5 6 8 4 5 1 - 1 6 0 * 2 2 5 3 2
2 1 2 4 2 6 * 2 3 97 5 1 - 1 3 2 2 * 6 2 1 1 7
2 1 2 5 C * 21 4 0 5 5 1 - 1 4 1 6 9 1 8 5 9
J 1 - 2 6 6 4 * 2 9 35 3 1 - 1 ) 7 1 * 9 2 18
1 1 - 2 5 0 * 2 9 6 7 5 3 1 - 1 2 1 1 8 121 1 0
3 1 - 2 4 6 9 * 6 5 36 3 1 - 1 1 2 3 ) 2 2  2 11
1 l - ’ S 3 6 * 6 4 6 9 5 1 - 1 0 6 1 6 6 1 1 7
j - 2 2 9 0 * 1 2 6 16 3 1 - 9 0 * 8 6 4 1 8
i 1 - 2 1 0 * 5 3 6 6 9 5 1 - 8 3 7 0 3 7 5 j
3 1 - 2 0 1 0 1 1 3 5 16 5 1 - 7 4 8 B 5 1 0 7
3 1 - 1 9 2 7 3 2 7 9 12 5 1 - 6 * 9 3 4 6 9 6
3 1 - 1 0 1 9 9 2 0 7 8 5 1 - 5 4 1 7 4 1 6 7
1 i - i ; 3 6 * 2 2 70 5 1 - 4 3 1 8 3 1 5 8
3 1 - 1 6 2 5 3 2 6 0 11 3 1 - 3 5 3 ) 5 1 9 6
3 1 - 1 5 0 * 6 3 5 2 7 5 1 - 2 7 7 * 7 5 2 5
3 1 - 1 4 4 4 6 4 4 1 7 5 1 - 1 3 4 4 3 4 3 8
3 I ' l l 1 6 * 2 7 1 2 9 5 1 0 * 2 5 3 9 * 7
3 1 - 1 2 1 4 2 1 1 9 8 5 1 1 2 8 9 2 9 ) 9
3 1 - 1 1 1 8 * 3 54 3 1 2 1 3 8 1 4 7 9
3 1 - 1 0 3 8 1 4 0 5 J 3 1 3 0 * 9 8 411
3 1 - 9 5 7 * 9 2 17 5  1 4 1 6 5 1 7 4 8
3 1 -8 0 * 5 7 2 1 0 5 1 5 6 7 5 6 7 0 6
3 1 - 7 2 1 2 2 ) 1 10 5 1 6 6 3 * 9 0 35
3 1 - 6 5 5 8 4 9 2 5 5 1 7 2 6 7 2 6 8 10
3 1 - 5 3 8 0 4 0 0 6 3 1 8 5 0 ) 4 9 5 7
1 - 4 1 8 6 1 9 8 10 5 1 9 1 8 5 1 8 3 8
3 1 - 3 3 0 9 3 1 1 7 3 1 10 2 7  J 2 5 1 10
3 1 - 2 2 1 ) 2 C 0 9 )  1 11 1 9 1 1 8 2 <
3 1 - 1 2 1 4 2 0 9 10 5  1 12 0 * 38 7 7 )
3 I  0 2 3 6 5 2 3 2 2 4 5 1 13 118 1 0 6 12
3 1 1 7 5 1 7 4 5 5 5 I  14 C * 1 5 2 9 3
3 1 2 7 3 4 7 0 9 5 5 1 15 3 6 0 331 11
3 1 3 5 0 0 5 2 7 6 5 1 16 1 3 4 1 4 1 11
1 1 4 2 9  7 2 7 ) 8 5 1 17 2 3 0 222 11
3 1 5 4 8 9 4 6 0 6 5 1 18 0 * 44 6 4 9
1 1 6 1 7 1 1 6 ? 7 3 1 19 1 1 3 9 6 I S
3 1 7 1 4 2 1 2 8 7 5 1 25 0 * 1 3 6 7 5
J 1 8 4 2 ) 4 4 6 7 3 1 21 7 5 * 4 2 2)
1 1 9 4 8 * 5 8 20 5 1 22 6 3 * 70 2 5
3 1 10 4 3 1 4 5 1 7 5 1 2? 0 * 31 7 0 2
3 i  a 1 2 1 1 4 4 9 6  1 - 2 5 0 * 7 7 2 6
3 1 12 0* 5 4 * 1 6 1-2* 3 8 * 5 6 44
1 i  n 2 5 8 2  76 10 6 1-21 0 * 0 6 8 1
1 1 14 2 0 7 1 8 7 11 6 1-22 4 6 * 22 3 )
1 1 15 2 6 * 9 9 Vft 6 1-21 7 5 * 1"1 23
3 1 16 0* 6 0 5 7 * 6 1-20 0* 9 0 6 7 7
3 1 U 120 1 0 5 11 6 1 - 1 9 121 1 2 9 14
) 1 18 1 9 8 1 7 7 11 6 1 - 1 8 1 6 5 1 ) 4 11
3 1 19 0* 18 6 9 5 6  1 - 1 7 1 7 4 1 5 0 a
3 1 20 0 9 * 4 2 41 6  1 - 1 6 1 ) 7 1 4 8 a
3 1 21 C * 8 3 3 0 6 1 - 1 3 7 * 7 2 5 2 12
3 1 22 0* 2 9 366 6 1 - 1 4 *20 4 0 0 9
3 1 2 ) 0* ) 702 6 1 - 1 3 3 1 * 2 6 31
3 1 24 0* 7 715 6 1-12 3 9 1 3 8 5 8
t 1 - 2 6 3 1 * 3 2 43 6 1 1 1 1 0 6 1 2 6 12
4 I -  2 5 55* 7 2) a l - i o 7 4 ) 7 ) 3 7
1 1 - 2 4 C* 81 725 6  1 - 9 3 5 9 3 ) 3 8
4 1 - 2 3 60* 5 6 46 6 1 -8 2 0 4 2 1 7 0
4 1-22 4 H 4 9 6) 6  1 - 7 4 0 9 3 9 9 8
4 1-21 1 3 5 1 4 1 12 6 1 - 6 8 * 5 8 1 4 4
4 1-20 7 0 * 9 0 22 6 1 - 3 1 0 4 9 9 11
4 1 - 1 9 0 * 3 6 6 1 1 6 1 - 4 2 8  7 1 0 4 9
4 1 - 1 8 2 7 2 2 6 6 11 6 1 -3 2 4 1 2 4 5 10
4 l - W 6 1 * 6 ) 40 6 1 -2 2 4 2 22 a 10
4 1 - 1 6 1 2 9 1 2 6 11 6  1 - 1 4 0 3 4 1 2 7
4 1 - 1 5 1 8 5 1 9 1 12 6  1 0 1 3 6 1 3 7 8
4 1 - 1 4 0 “ 22 261 6  1 1 0 * 10 4 2 2
4 1 - 1 3 102 9 5 11 6 1 2 2 6 7 2 9 7 10
4 1 - 1 ! 0 * 1 9 4 3 ! 6 1 3 2 4 0 2 6 2 11
4 1 - 1 1 1 5 8 1 7 7 1 6 1 4 1 1 3 9 8 10
1 1-10 6 0 * 9 5 17 6 1 5 2 7 3 2 4 ) 10
4 1 - 9 10 ) 91 10 6 1 6 3 2 3 3 4 1 10
4 t  -ft 4 4 1 4 4 4 7 6 1 7 2 ) 5 2 4 6 11
4 I  - 7 1 7 8 1 7 9 8 6 I 8 3 1 * 34 4 )
4 1 -6 4 ) 1 4 6 1 6 6  1 9 3 1 9 3 2 6 9
4 1 - 5 5 7 * 1 2 9 20 6 1 10 0 * 12 4 9 0
4 1 - 4 9 5 ) 9 7 2 5 6  1 11 1 5 0 3 2 8 10
4 1 ■) 4 ) 5 4 4 0 6 6 1 12 333 ' * 1 10
4 1 - 2 1 1 7 7 1 ) 9 0 4 6 1 1 ) 1 4 4 11
4 1 -1 1 1 6 6 1 1 5 8 5 6 t U 1 9 7 1 9 5 11
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I! K I Fob* F ca lc S lgF H K L Fobs F ca lc S lgF
6 1 15 122 115 14 9 1-13 0* 34 580
6 1 16 302 297 12 9 1-12 63* 41 53
6 1 17 0* 25 613 9 1-11 0* 33 534
6 I 18 298 277 13 9 1-10 127 141 14
1 19 69* 129 52 9 1 -9 60* 87 49
1 20 157 150 12 9 1 -8 28* 15 111
1 21 0* 9 358 9 1 -7 58* 22 48
1 22 44* 54 71 9 1 -6 72* 73 22
1 23 68* 13 42 9 1 -5 359 3(0 10
1-25 35* 21 38 9 1 -4 136 119 11
1-74 125 128 12 9 1 -3 303 313 11
1-23 15* 67 175 9 1 -2 318 316 12
1-22 150 16? 11 9 1 -3 19* 36 148
1-21 66* 106 25 9 1 0 388 388 10
1-20 61* 108 49 9 1 1 157 156 10
1-19 211 193 9 9 1 2 486 473 9
1-1B 0* 4 345 9 1 3 251 254 13
1-17 159 174 10 9 1 4 226 209 12
1-16 32* 16 59 9 1 3 129 108 13
1-15 a* 71 604 9 1 6 65* 15 48
1-14 82* 98 19 9 1 7 21* 65 160
1-13 162 174 10 9 1 8 181 179 11
1-12 35* 9 76 9 1 9 n o 1C6 17
1-11 165 129 9 9 1 10 35* 79 53
1-10 134 129 10 9 1 11 95* 81 19
1 -9 203 196 9 9 1 12 226 219 14
1 -8 17) 196 11 9 1 13 128 134 15
I -7 325 360 9 9 1 14 166 174 12
1 -6 594 586 7 9 1 15 77* 89 43
1 -5 23* 37 96 9 1 16 163 148 (3
1 -4 244 220 10 9 1 17 56* (8 65
t -3 232 255 11 9 1 IB 127 111 15
1 -2 333 341 9 9 1 19 0* 11 375
1 -1 483 494 7 9 1 20 0* 31 711
1 0 462 466 B 10 1-23 0* 21 747
1 1 74* 105 17 10 1-22 67* 66 27
1 2 20* 17 115 10 1-21 54* 43 64
1 3 31) 283 9 10 1-20 24* 4 139
1 4 1B5 187 B 10 1-19 73* 12 48
1 5 151 162 9 10 1-18 121 104 17
1 6 133 112 10 10 1-17 51* 24 74
1 7 206 183 11 10 1-16 165 156 13
1 8 258 266 12 10 1-15 132 122 16
1 9 182 167 9 10 1-14 76* 104 27
1 10 207 191 12 10 1-13 149 145 14
1 11 78* 57 19 10 1-12 82* 40 44
1 12 218 199 11 10 1-11 0* 9 584
1 13 70* 98 4 ) 10 1-10 12 9 127 16
1 14 0* 44 612 10 1 -9 221 231 11
1 15 5.'* 97 60 10 1 -B 74* 13 44
1 16 *7* 76 70 10 1 -7 293 262 12
1 17 72* 91 46 ;o 1 -6 70* 64 48
1 IB 112 129 17 10 1 -5 71* 69 46
1 19 0* 9 632 10 1 -4 0* 17 500
1 20 64* 44 28 10 1 -3 167 131 11
1 21 0* 20 709 10 1 -2 0* 36 503
1 22 127 115 14 10 I *1 313 322 13
1-24 0* 49 742 10 1 0 244 244 10
1-23 0* 6 670 10 1 1 232 276 14
1-22 14) 133 12 10 1 2 200 188 10
1-21 55* 38 3 ) 10 1 3 67* 1 51
1-20 77* 26 41 10 1 4 151 159 18
1-19 9B* 98 IB 10 1 3 137 150 14
1-18 0* 57 632 10 1 6 14* 8 132
1-17 74* 76 24 10 1 7 261 262 13
1-16 79* 114 23 10 i  a 66* 137 61
1-15 0* 127 613 10 1 9 406 400 12
1-14 10) 122 17 10 1 10 144 136 14
1 -1 ) 0* 11 532 10 1 11 81* 05 46
1-12 0* 3) 323 10 1 12 0* 35 61 )
1-11 104 97 15 10 1 13 0* 56 637
1-10 252 23) 12 10 1 14 56* 62 34
I -9 263 2 )9 11 10 1 13 59* 32 35
l -a 320 312 10 10 1 16 142 148 14
1 -7 SB* 66 16 10 1 17 0* 33 3B7
1 -6 537 5)2 B 10 1 18 43* 101 75
I -5 583 386 8 10 1 19 0* 28 715
1 -4 328 329 10 11 1-22 0* 17 750
1 - ) 380 382 8 11 1-21 39* 20 91
I -2 239 243 11 11 1-20 83* 100 26
1 -1 457 477 8 11 1-19 96* 121 2 )
I 0 345 360 8 11 1-18 0* 62 380
1 1 91* 48 16 11 l - ! 7 8C* 83 24
1 2 0* 10 441 11 1-16 31* 63 134
1 3 428 198 9 11 1-15 3B* 81 37
I 4 136 1)1 11 11 1-14 1)9 110 17
1 5 201 282 12 11 1-1 ) 82* 82 32
1 6 2 )7 222 10 11 1-12 142 121 16
1 7 177 173 14 11 1-11 200 193 12
1 8 0* 104 346 11 1-10 237 233 13
1 9 187 161 9 11 I -9 145 162 13
1 10 69* 111 41 11 1 -8 173 148 12
1 11 0* 74 388 11 1 -7 104* 103 20
1 12 162 156 12 11 1 -6 340 343 14
1 1 ) 64* 78 27 11 1 -3 85* 12 44
1 14 0* 2 677 11 1 -4 91* 105 22
1 13 0* 84 623 11 1 -3 83* 100 24
1 16 65* 1 ) 50 11 1 -2 108* 149 19
1 17 0* 29 655 11 1 -1 17* 36 117
1 18 63* 24 32 11 1 0 97* 63 21
1 19 126 122 13 11 1 1 73* 6 50
1 20 • 9* 31 26 11 1 2 42* 128 91
1 21 90* 89 20 11 1 3 77* 113 27
I 24 0* 15 788 11 1 4 143 132 15
1-2 ) 89* 123 20 11 1 3 64* 34 62
1-22 67* 63 47 u 1 6 23C 217 10
1-21 i72 177 11 11 1 7 73* 20 54
1-20 33* 12) 36 11 1 8 n o * 100 20
1-19 204 210 10 11 1 9 167 154 14
1-18 24* 1 78 11 1 10 1)7 124 17
1-17 131 163 1 ) 11 1 11 0* 78 34)
1-16 0* 42 600 11 1 12 0* 8 613
1-13 94* 28 20 11 1 1) 0* 62 547
1-14 13* 14 223 11 1 14 0* 107 712
> « f  1 •c itr ic .« f l a g g e d  w ith  *w a i t e r l ik  v e t o  rn n tld e re d  uttnbiarved.
V•** +*
? * ■
V a l u e s  o i  l C * F o b s  a n d  I 0 * f c a l c  
S! K L  F o b s  F c a l c  S i g F
f u r  H
I I  1 i )
\ \ I 16 
11
12
12
1 I .  1-21 1-20 
1-19 
1-18 
1-17 
1-16 
) - l )  
1 -H  1-1) 
5-12 1-11 1-10 
I -912 ! 12 1 
12 1 
12 1
I -) ! -2
12 1
1
56
78
1 912 1 1012 1 1112 1 12
1 1) 1 14
12 1 15
12 1 16
1) 1-19
13 1-18
1-17 
1-16 
1-15 
1 - 1 4  
1-11 1-12 1-11 1-10 1 -9 1 *8 
I -7 1 -6 
1 -5
1  - 4  
: - )  i -2
1) 1 - I 
11 1 C
1) 1 
1) 1 
13 1 
1) 1
11ii : 
i i  i 
i i  i 
i i  i 
i i
i i  i  i :
12
3
4
56
78 
9I 10
1 12 
13 
1 14 
1-18 
1-17
14 1-16
14 1 -1 )
1-14 1*11 1-12 1-11 I 10 
1 -9 
1 -8 1 -7 1 -6 
1 - )  1 -4 1 -3 1 -2 1 -1 
; o 
l l  
1 2 1 3
1 
1 
1
: 7 1 8
1 9 
1 K  I 11 
1 12 
1-16 
1 -1 ) 
1-14
1-13
1-1?
1 ) 111  1) 1 -10 
1 )  1 - 9
0*
0*
57*0*1)1
0*0*
)7 *
67*
78*
0*
54*
4C*
228
C *
279
80*
151
170
295
93*
73*
114*
118*
282
241
148 
67* 
67*
149 
87* 
67*0* 
0* 
35* 
0* 
c* 
0* 
0* 88* 
98* 
63* 
19* 
72* 
117* 0* 
0* 112* 
C *  
56* 
1 6 *  
0* 
0* 
241 
229 
146
207
208 200
59* 
176 
163 1)6 
58* 
0* 
5 7* 
0* 
0* 
96* 
33* 
70* 
25* 
C* 
45* 0* 
71* 
28* 
46* 0* 
47* 
76* 102* 0* 
80* 2.20 0* 
90* 
188 0* 
81* 
179 0* 0* 
79* 0* 0* 0* 121 
116* 
28* 
m *
39*
0*
61*
67*
0*
n*
o*86*
9 3 *0*
5 1 *
88*0*
31
71
16
37
1  4 H
35 
56
4
38 
1 6
85
196
7
299
16)1)1
176
304
132
1 4 4
123
126
2 74
225 
158
90
27
131
49
10712
51 21
37
38 
79
59
15 
67 
31 
66
4 
11)
79
14
114
7 )
67
1 4 4
7 4
75 
257
226 
154 
217
n :
IB )
31
184
190
1572
4 9  
41 
IB 
10 
4 4  
62
5
16
39 
90 
39 
6 ) 
4 )  
62 
23 22 
31102
4 )
113
226
39
52 
16)
64
5
175
50 
161 
141
62
4621
125120
10710)
70
12
29
6 4
86 
4
60 
43 
49
33 11
36
3 4
’12
726
38
731
15
738
69
115
65 
51
649
79
10411
616
n
56
15
14 
1)
5820201111
16 
64 
62
15 
48 
64
331
606
71
6 )9
362
711
691
21
1966 
107
7i.. 
671 22
641 
84 22
652688
1311
17
1212
13
40
13 
16 
19 
77
60)
42
421
4 ) 4
24 
1)0
32 
9)
674
9 0
407
3 )162
33 
381
3 4  
60
25 
36 J
39
1)
658
31
14 6)1
32 
1 )
642 
662
62
613
429
6642122
9 )
2 )112
727
70
63
771
716
737
33 
51
360
3 )
54
697
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I Fobs F ra lc S igF H K L Fobs Fcalc S igF H K L Fob* Fcalc SigF
-fl 51* 21 53 1 2 B 0* 28 394 3 2 21 0* 21 337
-7 28* 69 173 1 2 9 106 89 9 3 2 22 0* 38 371
-6 90* 77 54 1 2 10 276 287 8 3 2 23 16* 53 177
-5 92* 94 30 1 2 11 457 438 7 3 2 24 58* 57 45
-4 r* 96 692 1 2 12 19* 40 105 4 2-25 0* 29 682
-3 69* 39 38 1 2 13 166 151 8 4 2-24 59* 43 40
-2 63* 90 82 I 2 14 161 137 8 4 2-23 62* 58 22
-1 107* 66 26 1 2 15 6a* H3 36 4 2-22 132 133 11
0 20* 68 240 1 2 16 60* 39 41 4 2 -2 1 0* 50 364
1 0* 51 660 1 2 17 35* 61 40 4 2 -2 0 37* 61 38
2 0* 76 686 1 2 18 20 7 190 11 4 2-19 298 307 10
i C* 48 682 1 2 19 0* 38 348 4 2-18 55* 52 46
4 0* 10 700 1 2 20 25* 13 105 4 2-17 0* 16 591
5 0* 98 398 1 2 21 44* 77 33 4 2-16 46* 15 51
6 0* 15 378 1 2 22 0* 24 665 4 2-15 256 269 10
7 77* 12) 35 1 2 23 62* 83 23 4 2-14 203 210 8
8 0* 53 722 1 2 24 0* 13 702 4 2-13 270 275 10
? 14* 76 144 1 2 25 0* 39 0 8 4 2-12 0* 16 4 59
10 0* 25 39) 2 2-25 14* 17 l o l 4 2-11 55* 59 38
-1 ) 0* 53 729 2 2-24 0* 20 710 4 2 - 1 0 0* 54 410
-12 0* 37 7)8 2 2-23 64* 65 39 4 2 -9 146 132 7
-11 c» 122 746 2 2 -2 2 46* 34 31 4 2 -8 182 170 10
-10 2 9* 17 172 2 2-21 269 266 12 4 2 -7 131 133 8
-9 C* 71 736 2 2-20 144 154 11 4 2 -6 93 105 10
-8 51* 35 83 2 2-19 27* 125 95 4 2 -5 251 267 9
-7 ii* 54 69B 2 2-18 113 106 12 4 2 -4 0* 35 385
-6 i.* 63 701 2 2-17 0* 3 ) 584 4 2 -3 248 253 10. *. 41 * 63 130 2 2-16 0* 39 53) 4 2 -2 2 )8 204 9
-4 115* 142 26 2 2 -1 ) 135 124 9 4 2 -1 0* 1) 404
-3 61* 42 46 2 2-14 0* 53 315 I 2 0 122 97 9
*2 120* 141 24 2 2-13 105 138 11 4 2 1 90 124 12
-1 8 0 * 56 63 2 2-12 317 1)1 8 4 2 2 118 79 9
0 0* 91 707 2 2-11 129 120 8 4 2 3 280 284 8
1 0* 73 678 2 2-10 471 440 6 4 2 4 14* 20 138
2 55* 45 86 2 2 - 9 10* 68 178 4 2 5 447 480 7
3 0* 12 691 2 2 - 8 789 782 5 4 2 6 173 180 8
4 0* 9 4 394 2 2 - 7 371 183 7 4 2 7 434 431 7
5 71* 28 64 2 2 - 6 598 558 5 4 2 8 87 97 12
6 61* 67 77 2 2 - 5 367 547 5 4 2 9 182 212 8
7 75* 83 32 2 2 -4 1039 1038 5 4 2 10 112 129 10
-9 0* IS 761 2 2 - 3 41* 35 44 4 2 11 384 396 8
•8 0* 4 733 2 2 - 2 1014 1030 4 4 2 12 0* 15 494
-7 21* 124 243 2 2 1 621 619 3 4 2 13 323 324 10
-6 9 708 2 2 0 943 941 4 4 2 14 207 211 14
-3 1C* 91 178 2 2 1 41* 4) 25 4 2 15 131 127 17
-4 56* 63 96 2 2 2 882 885 3 4 2 16 152 142 11
-3 60* 10 45 2 2 3 372 383 6 4 2 17 15* 84 210
-2 73* 19 69 2 2 4 26) 267 8 4 2 18 48* 126 70
-1 6 )• 38 77 2 2 5 366 398 7 4 2 19 258 274 14
0 0* 9 710 2 2 6 692 690 5 4 2 20 C* i i 707
1 0* 38 7)0 2 2 7 37) 393 7 4 2 21 2)4 220 12
2 C* 1 715 2 2 8 87) 878 5 4 2 22 0* 9 742
0 844 830 4 2 2 9 0* 5 411 4 2 23 189 IB ) 9
1 99 1C8 10 2 2 10 222 215 10 5 2-25 91 95 14
2 1)4 142 9 2 2 11 304 314 9 3 2-24 62* 13 21
3 446 439 6 2 2 12 154 166 8 3 2-23 0* 38 684
4 201 2 0 4 9 2 2 1 ) 219 207 11 5 2-22 127 150 12
5 22* 28 81 2 2 14 124 111 10 5 2-21 93* 60 16
6 73 97 12 2 2 15 2 84 285 11 5 2 -2 0 0* 33 648
7 n i 133 7 2 2 16 53* 23 46 5 2-19 123 142 12
8 219 2)7 9 2 2 17 0* 8 314 3 2-18 63* 103 41
9 249 244 9 2 2 18 0* 102 623 5 2-17 143 141 10
10 30* 14 60 2 2 19 47* 84 34 5 2-16 62* 23 42
11 1)8 155 8 2 2 20 0* 34 637 5 2-11 37* 61 69
12 214 230 11 2 2 21 10* 108 98 5 2-14 i90 186 9
1) 2 )7 2 24 10 2 2 22 42* 43 3 ) 3 2 -1 ) 6B* 50 34
14 131 158 8 2 2 a l 0* .1 706 5 2-12 384 359 9
13 36* 69 30 2 2 24 0* 4 732 5 2-11 55* 79 21
16 36* 46 o ) 3 2-25 116 114 11 5 2-10 297 287 9
17 0* 31 9*2 3 2-24 63* 49 41 3 2 -9 295 286 9
18 60* 63 „ 3 2-23 165 168 9 5 2 -a 105 92 10
19 0* 3) 932 1 2-22 106 107 14 5 2 -7 324 301 8
70 48* 17 49 3 2-21 49* B2 30 3 2 -6 0* 6 386
21 5** 89 44 3 2-20 0* 13 660 5 2 -3 36) 368 8
21 too 88 1) 1 2-19 119 1)6 11 3 2 -4 294 286 9
22 10* 49 2)8 3 2-18 33* 32 12 3 2 -3 168 150 7
23 72* 99 18 3 2-17 13* 19 188 5 2 -2 0* 0 399
2) 0* 99 741 3 2-16 1)7 1)2 8 3 2 -1 100 109 11
24 28* 16 78 3 2-15 291 294 10 3 2 0 201 193 10
24 0* 16 708 3 2-14 71* 68 16 4 2 1 286 286 9
25 14* 96 34 3 2-13 294 296 9 5 2 2 263 263 10
-25 0* 29 762 3 2-12 207 216 10 5 2 3 219 216 11
•24 c* 3 701 3 2-11 139 160 8 5 2 4 515 484 7
-2 ) c* 20 69 ) 3 2-10 49* 8 ) 39 5 2 3 81* 70 14
-22 0* 11 72) 3 2 *9 387 192 7 3 2 6 468 475 7
-21 118 141 11 1 2 - 8 0* 91 418 3 2 7 281 287 9
-20 39* 124 23 3 2 - 7 162 147 7 5 2 8 102 102 11
-19 130 117 11 3 2 -f 303 322 7 3 2 9 163 160 8
-18 14) 147 10 3 2 - 5 267 307 8 3 2 10 58* *7 36
-17 174 166 8 1 2 - 4 212 226 10 3 2 11 S3* 79 2 )
-16 C* 81 587 1 2 - 3 467 45) 6 5 2 12 113 131 12
- I ) 331 336 9 3 2 - 2 129 117 8 3 2 13 0* 21 523
•14 104 127 12 3 2 - 1 206 219 9 5 2 14 0* 15 557
-13 113 120 9 3 2 0 908 439 3 3 2 15 0* 47 577
-12 252 243 9 3 2 1 44* 82 21 5 2 16 280 247 12
-11 1C 2 313 7 3 2 2 241 232 9 3 2 17 0* 19 619
-10 715 694 6 3 2 3 207 209 B 3 2 18 75* 9 ) 42
-9 282 301 8 1 2  4 149 16) 8 3 2 19 215 196 10
-8 5)3 34) 6 1 2 5 318 317 7 3 2 20 0* 59 719
-7 30) 5)9 6 3 2 6 141 1 3* 7 3 2 21 0* 54 385
-6 396 400 6 3 2 7 2)1 j r . 9 3 2 22 0* 22 672
-3 432 480 6 3 2 8 3)1 i ) : / 3 2 23 36* 56 77
-4 337 362 6 3 2 9 309 30) 8 6 2-25 73* 104 17
-1 1814 1861 4 3 2 10 41* 2) 47 6 2-24 o* 3 400
-2 407 392 6 3 2 U 130 139 8 6 2-23 109 128 13
-1 110) 1111 4 3 2 12 95 9) 1 ) 6 2-22 66* 41 39
0 794 818 5 3 2 13 36* 24 3 4 6 2-21 108 126 14
1 127) 124) 4 3 2 14 0* 10 5? ) 6 2*20 21* 30 131
2 251 272 9 3 2 13 131 ; *7 10 6 2-19 116 115 14
3 261 266 9 3 2 16 12) ■ ? 6 2-18 21* 48 74
4 216 *14 10 3 2 17 49* •1 6 2-17 222 2)7 10
3 298 281 7 3 2 18 145 . j 6 2-16 68* 37 39
6 37) 169 6 3 2 19 1 1 l 160 14 6 2-13 139 160 11
7 603 618 3 1 2 70 • 46 688 6 2-14 187 139 8
59
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;i L Fobt Fcalc SUF il K L. Fob* Fcalc SigF 11 X L Fob i F ca lc SigF H X L Fobs F ca lc SigF
ft 17 2ft0 2* S 12 0 2 » 1)7 12) 12 11 2 -4 148 149 14 14 2 6 0* 56 679
ft ■1? 114 11) 12 R 2 9 37* 34 42 11 2 -3 633 6)2 10 14 2 7 143 174 19
6 i t 201 212 11 0 2 10 60* 42 31 11 2 -2 55* 17 68 14 2 8 0* 47 722
ft “ 10 Aft 102 14 8 2 11 51* 64 60 11 2 - I 386 394 13 14 2 9 0* 107 792
ft -•> 23) 253 10 0 2 12 188 ISO 11 11 2 0 0* 14 3Cb 14 2 10 0* 38 736
ft ■ 1 C* ft 4 24 a 2 13 319 310 13 11 2 1 38* 25 67 14 2 11 183 169 13
4 - l 269 237 10 8 2 14 59* 50 30 U 2 2 166 132 13 15 2- lb 0* 47 717
A -ft 261 233 10 0 2 IS 150 162 12 11 2 3 148 124 14 15 2-14 0* 23 702
6 - J C* 80 *20 B 2 16 0* 81 666 11 2 4 57* 66 70 15 2-13 0* 53 718
ft -4 44 9 *3* 7 8 2 17 109 114 17 11 2 5 281 301 15 15 2-12 0* 65 737
6 -3 232 2*0 11 8 2 18 C* 59 697 11 2 6 0* 81 626 13 2-11 164 166 17
6 _ i 194 1ft) 12 H 2 19 B9* 113 21 11 2 7 246 252 14 15 2-10 86* 95 57
ft -1 771 772 6 8 7 20 68* 29 47 11 2 8 99* 98 21 15 2 -9 86* 144 63
6 u 319 297 9 9 2 2 ) 99* 136 17 11 2 9 172 133 12 15 2 -B 61* 37 84
ft 1 HC2 flCB 6 9 2 22 C* 36 *0 ) 11 2 10 0* 1 626 15 2 -7 30* 91 103
ft I 120 12* 10 9 2 21 137 168 12 11 2 11 0* 72 637 15 2 -6 0* 38 682
ft 3 633 650 7 9 2-20 0* 9 720 11 2 12 61* 60 34 15 2 -5 93* 172 58
6 4 13 S 112 <3 9 2-19 189 179 10 11 2 1) 137 176 15 15 2 -4 73* 1 37
ft 5 601 6C3 7 9 2-18 47* 67 41 11 2 14 0* 23 740 15 2 -3 95* 149 j 5
ft ft 380 374 0 9 2-17 87* 103 22 11 2 15 0* 62 702 15 2 -2 60* 24 84
ft 7 C* 4G 4)4 9 2-Ift 63* 5ft 5ft 11 2 16 0* 20 686 15 2 -1 0* 19 691
f, 0 SC* 30 46 9 2-15 C* 22 591 u 2 17 0* 14 678 15 2 0 70* 12 69
6 9 119 107 11 9 2-1* 124 129 16 12 2-20 0* 37 760 13 2 1 96* 46 52
ft 10 c* 6 SIS 9 2-13 343 3Cft 13 12 2-19 70* 111 61 15 2 2 0* 27 772
4 11 260 2*0 12 9 2-12 20* 83 95 12 2-18 75* 37 52 15 2 3 57* 4 80
ft 12 5S 32 25 9 2-11 4 5 ) *15 11 12 2-17 72* 6 58 15 2 4 0* 15 369
ft 13 237 2 36 9 9 2-10 66* *1 46 12 2-16 0* 61 706 15 2 5 0* 4U 696
14 0* 14 604 9 2 -9 415 *10 10 12 2-15 31* 9 44 15 2 6 37* 18 81
ft 13 126 137 1 4 9 2 8 C* 15 509 12 2-14 0* 10 670 15 2 7 0* 19 390
1ft 75* 29 *0 9 2 -7 170 161 10 12 2-13 58* 33 75 15 2 B 0* 22 731
ft 1 J 173 196 11 '( 2 -ft 109 192 9 12 2-12 C* 39 617 13 2 9 0* 81 749
ft 18 117 l i e 16 9 2 -5 170 179 12 12 2-11 0* 47 657 16 2-12 68* 2 73
ft 19 C* 99 71! 9 2 -* 179 2 75 10 12 2-10 0* 98 3*9 16 2-11 0* 124 771
ft .10 23* 3* l )ft 9 2 -3 2*3 22ft 8 12 2 -9 197 186 13 16 2-10 90* 32 55
ft 21 13* 2 ) 39 9 2 -2 109 176 11 12 2 -8 0* 25 625 16 2 -9 0* 135 719ft 22 C* 6 738 9 2 -1 270 2)2 1) 12 2 -7 206 194 13 16 2 -8 60* 77 45
7 -24 G * 1* 75ft 9 2 0 C‘ 24 *99 1? 2 -6 0* 3 300 16 2 -7 25* 42 107
7 21 SC* 50 51 9 2 1 261 240 11 12 2 -5 c* 83 340 16 2 -6 78* 10 64
7 -22 35* 46 *2 9 2 2 233 235 1* 12 2 -4 c* 26 621 16 2 -5 72* 41 74
7 -21 64* 10 • 3 9 2 3 15* 15) 1 1 12 2 -3 0* 63 628 16 2 -4 0* 73 738
7 - 2C IS* 60 19) 9 2 4 217 2)0 12 12 2 -2 0* 82 640 16 2 -3 75* 97 71
7 -19 34* 117 90 9 2 S 210 21* 10 12 2 -1 125 133 19 16 2 -2 62* 45 83
7 ■IB 17C 175 10 9 2 ft t C 4 131 17 12 2 0 40* 37 57 16 2 -1 119* 100 24
G* 40 602 9 2 7 109 204 13 12 ? 1 0* 84 607 16 2 0 66* 54 40
7 -16 - • 17 57ft 9 2 8 S' • 2 5*6 12 i  2 I * 43 330 16 2 1 68* IB 66
7 IS 131 IS * 1; 9 2 9 + • 28 312 12 2 3 87* 4 ) 47 16 2 2 74* 25 64
7 -14 16" 163 . r 9 2 10 172 153 11 12 2 4 75* 20 58 16 2 3 0* 79 397
7 -13 70* U l 44 9 2 : : 22ft 274 15 12, 2 5 170 144 14 16 2 4 0* 22 703
7 -12 217 2*9 1! 9 2 12 £ » 5 6 ) 5 12 2 6 62* 22 64 16 2 3 l i t * 187 23
7 *11 119 107 12 9 2 1) 88* 67 21 17 2 7 176 177 13 17 2 -6 78* 16 f  2
7 -10 140 1)7 10 9 2 1* 0* 22 60) 12 2 8 0* 33 236 17 2 -5 86* 69 60
7 -9 174 182 It 9 2 IS 2)8 242 9 12 2 9 0* 35 6)4 17 2 -4 51* 34 94
7 *0 C* 66 44) 9 2 16 68* 19 4B 12 2 10 0* 25 667 17 2 -3 78* 36 61
7 -7 l i f t 1*3 9 9 2 17 61* 100 58 12 2 11 120 109 19 17 2 -2 0* 34 731
7 -6 16* 100 0 9 2 18 101* c 17 12 2 12 96* 23 22 17 2 -1 0* 12 727
7 -5 131 15* 10 9 2 19 70* 9 ! 50 12 2 13 68* 48 31 0 3 1 238 221 9
7 -4 216 229 12 10 2-22 63* 14 51 12 2 1* 0* 26 753 0 3 2 C* 19 932
7 -3 171 3*3 0 10 2 - 2 : e* 62 725 12 2 15 43* 49 8 ) 0 3 3 110 93 9
7 -2 57S 586 7 10 2-20 0* 6* 696 1) 2-19 « • 80 791 0 3 4 320 342 7
7 -1 795 773 7 10 2-19 245 260 10 1) 2-18 6* 3 723 0 3 5 50* 44 27
7 e 5** 62 45 10 2-18 73* 14 51 1) 2-17 27* 39 153 a 3 6 36* 54 50
7 i 107* 1058 ft 10 2 17 223 237 15 13 2-16 0* 84 378 0 3 7 133 141 8
7 2 192 170 12 10 2-16 40* 35 74 13 2-15 4 7* 08 92 0 3 B 55* 52 16
7 3 37* 31 4) 10 2-13 30* *5 97 13 2-1* 19* 28 2)4 0 3 9 248 244 9
7 4 137 3)3 9 t/J 2-1* 90* 67 21 13 2-13 166 206 16 0 3 9 243 244 9
7 s 111 301 10 1C 2-11 0* 01 632 1) 2-12 0* 42 673 0 3 10 0* 39 444
7 ft 50* 62 42 10 2-12 67* 51 57 13 2-11 271 209 14 0 3 10 0* 39 448
7 7 23) 2 76 12 10 2-11 0* 6ft 608 13 2-10 0* 4 642 a 3 11 423 431 7
7 0 67* 31 30 10 2-10 0* 9 570 1! 2 -9 0* 4 675 0 3 11 426 431 7
7 9 156 355 10 10 2 *9 76* 62 25 13 2 -0 0* 9 649 0 3 12 150 165 9
7 10 0* 17 5)6 10 2 -0 15* 51 216 13 2 -7 82* 112 30 0 3 12 144 163 B
7 IS 166 145 10 10 2 -7 * « * 39 41 1 ) 2 -0 0* 1 629 0 3 13 364 370 8
7 12 8 t* 68 IS IQ 2 -6 C* 38 361 1) 2 -5 0* 11 356 0 3 13 356 370 8
11 0* 13 597 10 2 -3 0* 7 546 13 2 -4 73* 7 6 ) 0 3 14 76* 98 15
7 It 129 102 13 13 2 -* 0* 31 5)1 1 ) 2 -3 129 119 20 Q 3 14 38* 98 62
7 13 100 157 10 2 -3 107 201 14 13 2 -2 91* 75 28 0 3 13 275 .743 10
7 16 74* 114 4‘ 15 2 -2 0* A 209 1’ 2 -1 14) 143 16 0 3 15 256 243 11
17 145 1*6 : i 13 2 -1 344 339 12 13 2 0 0* 20 617 0 3 16 42* 29 52
7 18 0* 12 662 10 2 0 79* 9 45 13 2 t 06* 51 31 0 3 16 0* 29 306
7 19 C* 35 69) 10 2 I 25) 274 13 1) 2 2 fcv* 01 49 0 3 17 35* 82 67
7 25 0* 22 692 10 2 2 146 131 13 13 2 3 0* 25 341 0 3 17 85* B2 15
7 21 0* 23 704 2 3 207 2CR 11 1) 2 4 07* 32 30 0 3 18 49* 70 28
8 -2* 0* 40 727 io 2 4 19! 196 11 1) 2 3 67* 63 63 0 3 IB 40* 70 62
6 -21 6 3* 105 44 10 2 3 0 )* 75 2 ) 1 ) 2 6 53* 95 83 0 3 19 24* 23 99
* -22 00* 36 1» 10 2 6 0* 16 366 1) 2 7 55* 79 44 0 3 19 39* 21 60
-21 0* 118 17 to 2 7 70* 2) 43 1 ) 2 8 1 )5 143 IB 0 3 20 0* 20 655
t ■20 22* 67 .41 10 2 8 150 159 13 1) 2 9 109 197 1* 0 3 20 48* 20 49
H -19 26) 204 n 10 2 9 36* 47 99 1 ) 2 10 13* 90 It. 0 3 21 70* 72 19
* -10 65* 72 27 10 ' 10 96’ 97 21 1) 2 11 130 151 13 0 1 21 0* 72 708
0 - 1 r 5** 56 58 10 .  1) 206 173 10 1) 2 12 64* 18 60 0 3 22 86* 83 15
0 -16 0* 19 60 ) 10 2 12 7 )* 10 47 1) 2 1 ) 70* 6 ) 47 0 3 22 0* 83 733
8 -11 59* 79 29 10 2 1? 00* 62 24 14 2-17 44* 27 100 0 3 23 116 112 11
8 10* 93 16 10 2 14 102* 117 19 14 2-16 65* 11 63 0 3 23 106 112 12
S • n 71* 44 41 10 2 15 209 23) u 14 2-15 44* 62 104 0 3 24 0* 21 724
8 -12 0* 5« 540 10 2 16 0* 31 634 14 2-14 06* 91 59 0 3 24 36* 21 57
0 - i i 3*7 322 11 10 2 17 0* 97 702 14 2 -1 ) 0* 24 709 1 3-24 0* 16 39)
-10 120 95 13 10 2 18 54* 16 12 14 2-12 44* 32 110 1 3-23 103 92 12
t -9 2*3 218 I t 11 2-21 00* 71 44 14 2-11 59* 31 85 1 3*22 54* 56 41
0 -0 175 161 10 11 2 -2 0 0* 49 7)1 I t 2-10 71* 49 65 1 3-21 91 98 15
8 -7 190 197 10 11 2-19 1)2 161 17 14 2 -9 93* 92 29 1 1-20 103 114 13
0 -6 200 216 10 11 2-10 0* 11 )B « 14 2 -0 03* 3 56 I 3-19 173 163 8
0 -1 06* 05 16 It 2-17 62* 22 14 14 2 -7 IS * 16) 15 1 3-18 197 178 8
8 - I 297 277 11 11 2-16 14) 108 13 14 2 -6 43* ) « 107 1 3-17 0* 12 320
0 -3 75* 40 19 11 2-13 0* 61 62* I t 2 -3 80* 11 28 1 1-16 121 129 11
8 •1 190 170 11 I t 2-14 60* 79 57 14 2 -4 3 )* 62 14) 1 3-15 0* 87 384
0 -I 1 )2 10) 11 I I 2 -1 ) 0* 4 624 14 2 -3 97* 110 2B 1 3-14 66* 77 IB
0 0 6ft* 17 40 11 2-12 100* 101 21 14 2 -2 67* 49 70 1 3 -1 ) 158 167 8
8 1 502 4d2 8 11 2-11 34* 41 62 14 2 *1 67* U l 75 1 3-12 0* 5 474
8 2 68* 107 22 11 2 -10 0* 69 622 14 2 O 176 13) 15 1 1-11 101 94 10
0 3 165 177 9 n 2 -0 160 140 14 14 2 1 58* 96 43 1 3-10 38* 100 47
0 4 16) 161 10 It 2 66* 103 6 ) 14 2 2 61* 126 4 4 1 1 -9 256 238 8
0 1 109 194 10 11 2 -7 46* 114 09 I t 2 3 70* 40 32 1 3 -6 34* 11 25
8 A 0* 29 510 11 2 -6 16* 15 4 ) 1* 2 4 33* 46 82 1 3 -7 212 234 9
<1 t U « 151 11 11 2 -3 260 264 15 14 2 3 ■5* 76 31 1 3 -6 377 199 7
? • / : ■ £ ' torn  f l * c t * d  w i t h  an a a t a r l a k  v a r a  r o n # ! d # r e d  un nbsarv ad.
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L Fobs Fca lc SlgF H X L Fobs F ca lc SlgF H X L Fob* F c a lc S lgF H X L Fobs F ca lc S lgF
-5 350 359 7 3 3 12 215 237 11 6 3- 17 26B 282 12 8 3 8 277 283 13
-4 669 658 5 3 3 13 *95 507 8 6 3- 16 55* 30 48 8 3 9 169 178 11
-3 603 613 5 3 3 14 53* 78 49 6 3- 15 0* 13 582 8 3 10 200 214 10
-2 1278 1239 5 3 3 15 70* 29 20 6 3- 14 162 179 10 8 3 11 65* 18 48
-1 144 130 7 3 3 16 0* 29 39B 6 3- 13 88* 108 17 8 3 12 34* 49 91
0 587 570 6 3 3 17 66* 65 44 6 3- 12 177 176 10 8 3 13 203 187 9
1 51* 65 36 3 3 18 229 237 12 6 3- 11 252 241 12 8 3 14 59* 45 51•> 984 977 3 3 3 19 138 137 12 6 3- 10 96 97 14 e 3 15 117 118 15
3 294 274 8 3 3 20 44* 58 36 6 3 -9 36* 35 66 8 3 16 147 139 12
* 0* 39 214 3 3 21 60* 25 44 6 3 -8 215 200 9 8 3 17 195 183 11
5 188 183 9 3 3 22 0* 1 669 6 3 -7 62* 67 37 8 3 18 0* 26 716
6 353 340 7 3 .* 23 0* 40 749 6 3 -6 238 249 11 8 3 19 157 157 12
7 123 144 D 4 3-24 0* 24 720 6 3 -5 55* 10 38 9 3- 22 0* 44 771
B 82 45 12 4 3-23 34* 17 68 6 3 -4 163 155 7 9 3- 21 104 80 16
9 47* 63 21 4 3-22 60* 61 39 6 3 -3 348 331 8 9 3- 20 0* 97 745
10 51* 102 21 4 3-21 94 107 15 6 3 -2 23* 10 90 9 3- 19 96* 74 19
11 101 135 11 4 3-20 0* 44 647 6 3 -1 208 200 8 9 3- 18 109 114 18
12 0* 33 494 4 3-19 62* 86 21 6 3 . 0 0* 28 427 9 3- 17 0* 86 621
13 23B 257 11 4 3-18 56* 47 23 6 3 1 0* 16 455 9 3- 16 264 250 11
14 160 159 8 4 3-17 116 143 12 6 3 2 347 3B4 8 9 3- 15 65* 57 51
15 137 130 10 4 3-16 127 141 10 6 3 3 88 92 13 9 3- 14 139 131 15
16 0* 20 554 4 3-15 51* 34 23 6 3 4 187 198 7 9 3- 13 142 122 13
17 95 92 13 4 3-14 83 68 14 6 3 5 155 165 9 9 3- 12 0* 33 574
18 71* 31 36 4 3-13 230 233 10 6 3 6 109 100 11 9 3- 11 139 152 14
19 172 166 9 4 3-12 236 228 10 6 3 7 275 268 11 9 3- 10 0* 44 579
20 54* 64 26 4 3 -U 300 291 9 6 3 a 59* 76 41 9 3 -9 173 202 12
21 143 171 11 4 3-10 23* 17 82 6 3 9 229 210 11 9 1 -8 91* 108 20
22 0* 30 673 4 3 -9 323 332 9 6 3 10 48* 9 51 9 3 -7 0* 101 540
23 35* 36 39 4 3 - 8 199 202 10 6 3 11 138 140 11 9 1 -6 0* 2 521
24 47* 47 31 4 3 - 7 421 435 7 6 3 12 103 103 15 9 3 -5 13* 27 124
-24 0* 11 744 4 3 -6 385 402 7 6 3 13 196 210 13 9 1 -4 52* 44 61
-23 0* 23 745 4 3 - 5 230 236 9 6 3 14 0* 55 617 9 3 -3 84* 89 20
-22 134 154 11 4 3 - i 140 144 B 6 3 15 190 183 9 9 3 -2 43* 62 73
-21 152 132 10 4 3 -3 0* 73 399 6 3 16 189 188 10 9 1 -1 75* 73 22
-20 102 110 1) 4 3 - 2 76 94 12 6 3 17 0* 41 672 9 3 0 28* 13 108
-19 63* 114 39 4 3 -1 459 460 6 6 3 18 168 185 11 9 3 1 47* 2 67
*18 93 10© 14 4 3 0 201 202 10 6 3 19 0* 37 688 9 3 2 160 157 14
-17 0* 52 617 4 3 1 808 8)1 5 6 3 20 51* 73 60 9 3 3 160 144 11
-16 100 128 1) 4 3 2 0* 91 419 6 3 21 28* 25 104 9 3 4 281 298 13
-15 126 U S 10 4 3 3 0* 29 417 7 3- 23 0* 31 713 9 3 5 116 101 15
-14 0* 34 537 4 3 4 130 139 B 7 3- 22 59* 37 38 9 3 6 124 131 14
-13 0* 2 498 4 3 5 131 121 B 7 3- 21 60* 64 43 9 3 7 212 177 13
-12 118 128 9 4 3 6 178 169 7 7 3- 20 0* 6 660 9 3 8 0* 37 598
-11 0* 72 455 4 ) 7 195 185 6 7 3- 19 149 175 13 9 3 9 227 251 12
-10 168 160 B 4 3 B 319 351 9 7 3- 18 43* 72 69 9 1 10 121 153 16
-9 72* 61 13 4 3 9 124 127 10 7 3- 17 80* 80 20 9 3 11 35* 6 92
-8 193 188 9 4 3 10 202 211 9 7 3-16 27* 87 62 9 3 12 0* 42 627
-7 508 480 6 4 3 U 227 227 11 7 3- 15 159 176 11 9 3 13 0* 64 650
-6 224 229 9 4 3 12 53* 5 44 7 3- 14 88* 40 18 9 3 14 0* 42 655
-5 276 275 8 4 3 1 ) 0* 47 565 7 3-13 34 7 334 11 9 3 15 73* 82 24
•4 337 331 7 4 3 14 62* 59 23 7 3- 12 0* 11 533 9 1 16 52* 21 57
-3 191 2CG 10 4 3 15 61* 8* 47 7 3-11 0* 39 514 9 3 17 0* 32 686
-2 74* 92 13 4 3 16 32* 10) 59 7 3- 10 0* 71 500 9 3 18 71* 15 41
-1 385 404 7 4 3 17 0* 72 654 7 3 -9 66* 22 38 10 1- 21 0* 49 747
0 267 273 8 4 3 18 0* 58 636 7 3 -8 61* 87 43 10 3- 20 79* 12 43
1 110 106 9 4 3 19 0* 66 6B4 7 3 -7 176 185 10 10 3- 19 49* 9 73
2 186 201 10 4 3 20 0* 18 628 7 3 -6 206 227 11 10 3- 18 51* 94 41
3 906 885 5 4 1 21 0* 31 698 7 3 -5 322 344 10 10 3- 17 183 156 11
4 297 313 8 4 J 22 0* 38 714 7 3 -4 97 96 14 10 3- 16 122 125 17
5 720 7C7 6 4 3 23 0* 28 692 7 3 -3 346 335 9 10 3- 15 185 195 13
6 28* 42 65 5 3-24 59* 68 35 7 3 -2 208 192 8 10 3- 14 167 175 13
7 0* 37 4)3 5 3 -2 ) 0* kk 686 7 3 -1 376 368 9 10 3- 13 244 244 10
8 198 195 9 3 3-22 65* 39 36 7 3 0 505 486 8 10 3-12 0* 81 606
9 226 201 10 3 3-21 267 301 12 7 3 1 90 71 14 10 1- U 110 117 18
10 117 109 10 5 3-20 117 13G 12 7 3 2 327 339 10 10 3- 10 28* 15 132
11 267 257 9 5 3-19 197 203 8 7 3 3 0* 17 482 10 3 -9 52* 52 39
12 0* 30 308 5 3-18 191 185 8 7 3 4 0* 63 461 10 3 -8 114 115 18
13 180 186 10 5 1-17 116 98 11 3 5 54* 88 25 10 3 -7 324 330 14
14 43’ 33 30 3 3-16 113 114 12 7 3 6 193 193 8 10 3 *6 148 132 13
15 0* 72 565 3 3-15 100 96 14 7 3 7 0* 82 545 10 3 -5 181 173 13
16 0* 24 123 5 3-14 236 226 11 7 3 8 37* 65 39 10 3 -4 71* 109 52
17 c * 55 6)0 5 3 -1 ) 240 245 12 7 3 9 260 2B5 13 10 3 -3 328 313 13
18 172 174 10 3 )-\ 2 63* 84 38 7 3 10 119 132 13 10 3 -2 54* 91 35
19 53* 19 52 3 3 -U 439 449 8 7 3 11 62* 42 48 10 3 -1 326 308 13
20 164 164 9 5 3-10 0* 70 43) 7 3 12 244 247 8 10 3 0 26* 41 134
21 36* 43 46 5 3 - 9 391 388 8 7 3 13 0* 27 609 10 3 I 171 179 13
22 82* 87 18 5 1 - 8 0* 3) 398 7 3 14 99 92 16 10 3 2 145 168 14
23 0* 7 714 5 3 -7 82? 822 6 7 3 15 61* 8 44 10 3 3 252 268 15
-24 0* 26 410 5 3 - 6 256 226 10 7 3 16 78* 101 41 10 3 4 73* 106 48
-2 ) 40* 65 5* 5 3 - 3 802 808 6 7 s 17 0* 2 372 10 3 5 49* 84 74
-2 2 0* 10 657 3 3 - 4 622 607 6 7 3 18 48* 62 36 10 1 6 72* 63 26
-71 61 65 3 3 -3 236 249 9 7 3 19 71* 39 46 10 3 7 0* 30 596
- ! i 18 5 3 - 2 238 248 9 7 3 20 0* 35 386 10 3 8 C* 26 604
>27 11 5 1 - 1 49* 11 38 8 3 23 59* 33 21 10 3 9 347 341 13
- lb 104 99 1) 3 ) 0 :a a 179 9 8 3 22 0* 2 700 10 3 10 63* 92 54
-17 102 91 13 5 3 I 39* as 32 3 21 59* 104 28 10 3 11 200 192 10
-16 73* 83 17 5 3 2 144 136 7 8 3 -20 35* 10 83 10 1 12 0* 25 637
-15 46* 68 26 5 3 3 111 100 9 8 3 ■19 0* 101 711 10 3 13 168 158 12
-14 0* 53 278 3 ) 4 172 is o 12 8 3 18 0* 6 634 10 i 14 0* 56 690
-13 245 2 B0 11 5 ) 5 219 229 10 8 3 17 0* 62 646 10 3 15 46* 35 40
-12 156 147 7 3 3 6 430 4 38 8 8 3 •16 154 153 12 10 3 16 0* 125 776
-11 3 )9 3)7 8 5 3 7 103 12) 11 ■ 3 ■15 0* 9 618 10 3 17 0* 52 745
-10 164 181 11 3 ) 8 66* 113 10 8 3 14 87* 9 19 11 3 ■20 0* 38 707
-9 196 188 8 3 3 9 59* 46 20 8 1 13 0* 59 378 u 1 ■19 72* 11 51
-8 187 171 7 5 3 10 0* 4 5)0 8 3 ■12 70 ' 1 43 11 3 -18 87* 39 24
-7 129 147 8 5 ) 1 1 60* 66 21 8 3 -11 80* 94 21 11 1 17 44* 35 91
-6 0* 36 379 3 ) 1 2 0* 87 517 8 3 ■10 128 125 13 11 3 •16 0* 62 661
-3 128 1)4 7 5 3 1 ) a* 72 319 8 3 -9 114 114 14 11 1 •15 0* 15 651
•4 297 2/7 7 3 3 14 0* SI 606 8 3 -8 276 257 11 11 3 ■14 67* 103 32
-3 501 347 6 3 3 IS 107 112 13 0 3 •  V 215 236 14 11 3-•13 0* 20 634
-2 47* 56 36 3 3 16 0* 48 6)2 1 3 -6 194 373 10 11 3 •12 88* 63 46
• 1 519 346 6 5 3 17 199 195 9 8 3 -3 421 386 9 11 1 -11 35* 74 118
0 92Q 91) 3 S 3 18 0* 62 6S2 8 3 -4 185 182 10 11 3 -10 145 137 16
1 412 443 6 3 3 19 1)8 146 13 8 3 -3 353 337 10 11 1 -9 168 150 14
2 014 773 3 3 5 20 53* 50 36 8 3 -2 37* 23 26 11 1 *8 0* 13 566
3 694 723 6 5 3 21 0* 2 680 8 3 -1 138 161 10 u 1 -7 0* 23 318
4 602 394 6 3 3 22 0* « 706 8 3 0 0* 22 491 u 3 -6 97* 95 22
) 8 * 99 11 6 3-24 0* 4 ) 689 8 3 1 240 220 12 11 3 -5 0* 35 322
6 66* 58 14 6 3 -2 ) 0* 26 700 8 3 2 0* 107 348 11 3 -4 67* 61 32
7 79 83 1) A 3-22 35* 75 71 8 3 3 134 119 11 11 3 -1 210 227 13
8 71* 11) 16 6 3-21 1)3 1)1 11 S 3 4 31* 17 28 11 3 -2 229 216 10
9 168 173 9 6 3-20 0* 32 66 ) 8 3 S 281 289 12 11 3 -1 173 184 13
10 16* 2 130 6 3-19 132 144 10 e 1 6 102 130 13 11 3 0 0* 83 598
11 239 271 11 6 3-18 199 194 8 8 3 7 173 133 10 11 3 1 241 2 )6 12
• f l e c t i o n *  f l a g g e d  w ith  an a i t e r U k  w a r*  c o n * I d # r e d  uno bserved
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o f 10*Fob» and 1C
L Fob* F c a lc
- ------ —-----
-17 53* 93
-16 247 261
-15 20"' 207
-1* ' 91
-13
-12
-11
- 9 
-6
. f,
-7 t
-6 ■2
-5 : 159
-4 251 253
-3 0* 65
-2 2*5 242
-1 SB* SB
0 278 298
1 191 212
2 346 369
3 80* 75
* 0* 53
5 62* 42
6 C* 17
I 1*1 139
S 143 132
9 157 157
10 276 2 75
11 223 233
12 263 270
13 132 128
1* 110 106
15 120 98
16 130 124
17 68* 61
18 0* 42
19 0* 13
-21 0* 24
-20 9* 3
-19 0* 9
-18 32* 21
-17 0* 36
-16 72* 28
-15 28* 53
-1* 0* 4
-13 76* 33
-12 70* 47
-11 1*4 129
-10 I * 39
-9 200 203
-8 72* 33
-7 352 332
-6 100 96
-5 63* 97
- i 111 108
-3 230 239
-2 10* 87
-1 288 321
0 63* 44
1 315 336
2 67* 81
3 37* 23
4 170 185
5 0* 18
6 188 182
7 0* 38
8 60* 26
9 *7 * 47
10 0* *C
11 103 72
12 62* 101
11 85* 92
1» 161 163
15 0* 3
16 62* 20
17 *5 * 34
18 65* 83
-21 0* 32
-20 107 88
-19 82* 64
■18 Q* 6
-17 0* *2
-16 91* 36
-15 111 186
-14 17) 163
-11 10* 264
-12 170 154
-11 263 258
-10 178 139
-9 292 280
-8 137 149
-7 263 246
-6 0* 80
-5 122 109
-4 0* 58
-1 127 116
-2 149 1 )8
•1 0* 86
0 73* 21
1 28* 3 )
2 196 197
3 70* 61
4 116 109
3 192 207
6 61* 41
7 165 176
8 170 175
9 297 340
10 0* 98
11 71* 93
12 32* 79
11 32* 31
14 0* 32
1 ) 117 1)2
f t r  NC022966 Page 7 o f  10
S igF H X I F o b * Fcalc SigF H X L Febs F ca lc SigF R X L Fob* Fcalc
53 9 4 16 0* 4 652 13 4 -2 84* 15 48 1 5 8 434 432
13 9 * 17 52* 41 30 13 4 -1 69* 69 38 1 5 9 0* 25
10 10 4-20 16* 30 106 i l 4 0 66* 90 64 1 5 10 494 477
46 10 4-19 0* 51 71* 13 4 1 0* 16 371 1 5 11 215 20 8
12 10 4-18 0* 9 382 13 4 2 0* 54 374 1 5 12 339 356
10 10 4-17 66* 35 33 13 4 3 89* 3 24 I 5 13 81* 118
11 10 4-16 0* 56 662 13 4 4 0* 12 703 1 5 14 129 119
11 10 4-15 18* 38 204 13 4 5 *5* 63 47 1 5 15 233 222
11 10 4-1* 47* 25 80 13 4 6 41* 85 51 1 5 16 78* 60
91 10 4-13 0* 36 622 13 4 7 74* 89 51 1 5 17 200 213
82 10 4-12 0* 18 603 13 4 8 0* 46 720 i 5 18 120 151
10 10 4-11 0* 77 622 13 4 9 61* 33 57 1 5 19 63* 70
8 10 4-10 61* 9 33 13 4 10 61# 71 57 1 5 20 60* 93
11 10 4 -9 122 111 17 14 4-13 86* 9 52 1 5 21 0* 1
511 10 4 -8 78* 109 49 14 4-12 59* 67 78 2 5-21 0* 7
11 10 4 -7 0* 4 588 14 4-11 93# 31 48 2 5-20 20* 21
40 10 * -6 195 203 11 14 4-10 27* 7 91 2 5-19 0* 7
10 10 4 -5 50* 10 70 14 4 -9 131 99 20 2 5-18 97 91
13 10 4 -4 3*1 320 13 14 * - 6 88* 86 33 2 5-17 59* 69
10 10 4 -? 70* 40 27 14 4 -7 15* 127 17 2 5-16 0* 22
16 10 4 -2 170 155 11 14 * -6 152 167 17 2 5-15 58* 5
555 10 4 -1 0* 1 612 14 4 -5 126 97 20 2 5-1* 14* 28
22 10 * 0 385 199 11 14 4 -4 94* 53 26 2 5-13 157 162
573 10 * 1 147 181 13 14 * -3 153 159 16 2 5 1 2 21* 7
11 10 4 2 44* 90 76 14 * -2 66* 31 66 2 5-11 192 181
11 10 * 3 34* 33 92 14 * -1 128 16* 19 2 5-10 56* 17
10 10 4 4 0* 60 639 14 4 0 0* 46 695 2 5 -9 202 191
12 10 * 5 39* 44 *5 14 4 1 53* 102 81 2 3 -8 0* 78
11 10 4 6 C* 1 638 14 4 2 0* 21 652 2 5 -7 218 202
13 10 4 7 0* 21 616 14 4 3 0* 30 747 2 3 -6 127 115
12 10 4 8 71* 78 26 14 4 4 0* 2 7*5 2 5 -5 292 283
15 10 4 'J 85* 143 22 14 4 5 30* 68 74 2 3 -1 0* 22
13 1C 4 10 0* 37 697 14 4 6 59* 32 35 2 5 -3 236 234
13 10 4 11 71* 43 44 14 4 7 0* 29 394 2 5 -2 97 96
24 30 4 12 2*9 269 14 15 4-10 0* 125 B15 2 3 -1 84 81
697 10 4 13 59* 46 30 IS 4 -9 75* 73 59 2 3 0 118 107
696 10 4 14 60* 109 58 15 4 -8 20* 12 235 2 5 1 54* 26
751 10 * 15 *5* 86 37 15 4 -7 69* 22 66 2 5 2 339 328
177 11 4-18 0* 17 724 15 4 -6 C* 3 7*1 2 5 3 *0* 13
650 11 4-17 66* 69 34 15 * -5 c* 59 735 2 5 4 196 183
52 11 4-16 C* 58 676 15 4 -4 112* 74 22 2 5 3 119 104
626 11 4 -i5 61* 89 35 13 * -3 C* 83 707 2 5 6 324 308
42 11 4-14 88* 36 24 15 4 -2 110* 89 22 2 5 7 236 212
103 11 4-1.1 116* 128 20 15 * -1 21* 7 112 2 3 8 269 259
386 11 4-12 0* 46 649 15 4 0 32* 87 46 2 3 9 360 "* I 3
*0 11 4-11 124 167 19 15 4 1 0* 44 702 2 5 10 ? ‘ 1
24 u 4-10 158 166 15 13 4 7 139 150 17 2 5 11 > * tn
12 11 4 -9 71* 82 57 15 * 3 0* 33 414 2 3 12 14* 56
563 11 * -8 0* 4 601 0 5 1 211 22  6 10 2 5 13 148 1*5
9 u 4 -7 0* 37 340 0 5 2 183 177 8 2 5 1* 0* 6
22 11 * -6 0* 76 620 0 5 3 350 351 8 2 5 15 0* 18
10 n * -5 71* 40 29 0 3 3 334 351 9 2 5 16 266 249
15 11 *  -4 0* 97 633 0 5 a *6* 7 *7 2 5 17 0* 16
2 ) 11 4 -3 80* 44 25 0 5 5 255 2*3 11 2 5 18 94 109
1 ) 11 4 -2 45* 94 *6 0 5 6 136 131 9 2 5 19 80* 63
11 11 *  -I 69* 84 30 0 5 7 39* 6 56 5 20 0* 76
14 11 4 0 129 108 16 0 5 7 0* 6 330 2 3 21 64* 60
12 11 4 1 0* 1 626 0 3 8 0* 35 542 3 5-21 64* 58
23 11 4 2 137 183 13 0 5 8 28* 35 81 3 3-20 42* 5*
11 n 4 ) 0* 58 638 0 5 9 0* 27 294 3 5-19 135 158
22 11 4 4 0* 64 614 0 3 9 0* 27 368 3 3-18 112 113
47 11 4 3 18* 190 11 0 5 10 146 139 9 3 3-17 203 192
10 11 4 6 0* 62 676 0 5 10 124 139 11 3 5-16 119 130
385 11 4 7 38* 104 33 0 3 11 *0* 21 64 3 5-15 182 204
9 11 4 8 33* 40 100 0 3 11 0* 21 58/ 3 5 -1 * 257 268
585 11 4 9 30* 63 67 0 5 12 213 207 9 3 3-13 120 139
48 n 4 10 C* 85 7j8 0 3 12 222 207 11 1 5-12 288 266
36 11 4 11 0* 12 377 0 5 13 68* 43 36 3 3-11 193 202
66C 11 4 12 0* 20 703 0 5 13 71* 43 19 3 5-10 340 324
15 11 4 13 0* *6 717 0 3 la 119 123 12 3 5 -9 33* 1
51 11 4 14 *7* 38 61 0 5 la 136 12) 10 3 3 -8 37* 24
20 12 4-17 0* 34 7 52 0 5 1) 36* 92 23 3 3 -7 B9 1Q2
11 12 4-16 65* 30 58 0 3 IS 33* 92 46 3 5 -6 123 115
681 12 4-15 68* 8 59 0 5 16 56* 3) 44 1 5 -5 211 213
48 12 4-14 86* 119 28 0 3 16 0* 33 637 3 5 - * 231 216
6 ) 12 * 1 ) 73* 12 31 0 5 17 34* J 66 3 3 -3 *13 389
43 12 *-12 86* 67 27 0 5 17 *3* 1 30 3 5 -2 53* 81
745 12 4-11 0* 126 687 0 5 18 0* 36 678 3 3 -1 59* 78
16 12 4-10 70* 79 61 0 5 18 44* 36 M3 3 5 0 243 219
71 12 * -9 83* 95 52 0 3 19 0* 34 698 3 5 1 112 116
364 12 4 -a 82* 72 31 0 5 19 0* 34 680 3 3 2 481 466
332 12 4 -7 66* 26 6 ) 0 5 20 >9* 9 54 3 3 3 0* 26
19 12 4 -6 *5* 64 50 0 5 20 0 * 9 178 3 3 * 3*3 3*2
12 12 * -3 169 1)5 14 0 3 21 6 6 * 86 18 3 3 3 53* 2
12 12 4 -a 156 128 14 0 5 21 89 86 13 3 3 6 152 146
14 12 * -3 66* 1)5 61 1 5-21 36* 78 38 3 3 7 134 146
12 12 * -2 68* 32 57 1 5-20 21* 16 55 3 3 8 197 187
11 12 4 *1 94* 82 22 1 5-19 0* 41 634 3 3 9 99 83
11 12 4 0 0* 89 6 )3 1 3-18 18) 178 8 3 3 10 300 294
13 12 4 1 110* 12) 20 1 5-17 60* 104 21 3 3 11 134 134
1 4 12 4 2 226 2)7 U 1 5-16 129 126 11 3 3 12 115 123
12 12 4 3 189 19) 12 1 5-13 19* 66 123 3 3 13 121 107
391 12 4 t 72* 131 58 1 5 -la 1)4 16 ) 9 3 3 14 32* 18
14 12 4 3 23 ' 90 156 1 3-13 136 146 8 3 5 15 36* 34
582 12 4 6 0* 37 374 1 5-12 48* 100 *7 3 3 16 *2* 1
13 12 4 7 0* 3 670 1 5-11 65* 5 18 3 3 I? 0* 13
11 12 4 8 78* 49 45 1 5-10 0* 27 528 3 3 18 31* 24
60* 12 4 9 0* 7 716 1 5 -9 0* 2 ) 318 3 3 19 0* 43
40 12 4 10 9** 68 20 1 5 -8 258 283 9 3 3 20 37* 21
60 12 4 11 73* 81 48 1 5 -7 *6* 49 43 4 3-21 66* 65
9 12 4  12 *8* 104 71 1 5 -6 548 560 7 4 5-20 63* 8 )
23 1) 4-13 92* 136 47 1 5 -5 31) 284 9 4 3-19 0* 21
14 13 4-14 104* 5* 22 1 5 -4 494 4 91 7 4 3-18 162 169
9 1 ) 4 -1 ) 44* 112 104 1 5 -3 91 106 12 4 3-17 0* 13
*8 1) 4-12 0* 23 192 1 3 -2 143 i i  i 8 4 3-16 0* *0
11 1) 4*11 0* 8 70S 1 5 -1 0* 70 4 78 4 3-13 67* 62
U 1 ) 4-10 31* 1 84 1 3 0 63* 50 34 * 3-14 103 96
1) 13 4 -9 0* 3* 644 1 3 1 131 364 9 4 3-13 0* 47
665 11 4 -8 61* 31 73 1 3 2 208 196 U a 3-12 103 10*
24 11 4 -7 87* 30 47 1 3 3 238 244 U 4 3-11 205 189
99 13 4 -6 78* 7 ) 57 1 3 4 187 202 9 a 3-10 226 237
95 11 4 -3 86* 4 ) *9 1 3 3 171 163 12 4 3 *9 238 240
395 11 4 -4 0* 77 668 1 3 6 81* 33 16 4 3 - 8 0* 41
15 13 *  -3 64* 36 61 1 3 7 40* 4 4 39 4 3 -7 a * 9
9 
576
8
710
181110
17111220
43
711
689
113
37*
1*41 
596
39
173
9
58
7
39
9
516
9
9
9
4581112
1*11
42 9
55101110 
911
1 9 910
648
62912
662
13
16
732
3*
35
51
912101210121110
13 
9
61
37
1*1011
9
8
4220
1110
8
319
9
22
9
10
9
14 
11 
11 
11 
12 er
74
6 )
351
50
637
22
18
20
366
9
611
608
39
14
5*0
13
1012
10
4 8 4
307
| t « {| < r t lw ii f la g g e d  w ith  a n  a tta r l 'V i were cons idered  unobserved.
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''alues o f  IC 'F o b *  and 10*Fc*Ic fo r  KCQ22966
K L Fob* Fcalc SlgF H X L Fobs F ca lc S lgF n X L Fobs F c a lc
6 -5 19* 36 131 6 6 0 89* 69 15 10 6 -8 46* 69
6 -4 0* 45 606 6 6 1 0* 78 619 10 6 -7 0* 3
6 -3 144 136 10 6 6 2 0* 69 6 )5 10 6 -6 C* 54
6 -2 0* 48 590 t 6 3 0* 20 618 10 6 -5 51* 81
6 - I 109 97 13 6 6 4 0* 48 621 10 6 -4 C* 3
6 0 113 107 ’ j 6 6 3 25* 61 104 10 6 -3 97 72
6 1 123 124 12 6 6 6 0* 57 67.9 10 6 -2 56* 10
6 2 91* 119 16 6 6 7 82* 51 18 1C 6 -1 0* 29
6 3 61* 65 46 6 6 a 0* 5 592 10 6 0 0* 11
6 4 176 172 9 6 6 9 0* 30 677 10 6 1 0* 76
6 5 C* 5 604 6 6 10 0* 46 661 10 6 2 44* 101
6 6 0* 9 617 6 6 11 43* IB 6 ) 10 6 3 49* 23
6 7 97 83 15 6 6 12 0* 22 684 10 6 4 65* 88
6 R 101 105 15 6 6 13 B2* 47 18 10 6 5 109 81
6 9 0* 95 337 6 6 14 31* 21 80 10 6 6 34* 42
6 10 51" 62 29 6 6 13 58* 87 23 10 5 7 37* 27
6 u 81* 72 IB 6 6 16 66* 19 37 10 6 8 57* 112
6 12 0* 28 638 7 6- 17 51* 47 32 10 6 9 50* U
6 13 126 124 12 7 6- 16 0* 7 591 10 6 10 0* 75
6 14 123 109 12 7 6- 15 50* 30 44 11 6 12 61* 72
6 15 52* 48 51 7 6- 14 0* IB 320 11 6 -11 0* 64
6 16 C* 39 .07 7 6- 13 0* 42 328 u 6--10 53* 22
6 17 39* 32 62 7 6- 12 84 82 14 u 6 -9 0* 104
6 18 0* 24 669 7 6- 11 65* 70 3) u 6 -a 0* 10
6- 19 0* 14 667 7 6- 10 92 78 13 u 6 -7 0* 11
6- IB 61* 62 41 7 6 -9 57* 89 39 n 6 6 0* 17
6- 17 48* 33 30 7 6 -8 106 132 12 i t 6 -5 94* 77
6- 16 C* 18 659 7 6 -7 39* 22 57 u 6 -4 0* 6
6- 15 111 84 12 7 6 - t 84* 98 15 u 6 -3 147 187
6- 14 6 ** 25 36 7 6 -3 0* 12 598 u 6 -2 0* 33
6- 13 62* 56 20 7 6 -4 110 162 13 n 6 -1 81* 68
6- 12 4C* 15 60 7 6 -3 0* 25 617 i i 6 0 0* 22
6- 11 218 203 11 7 6 -2 0* 93 625 i i 6 1 27* 25
6- 10 109 98 13 7 6 -1 103 103 14 u 6 2 0* 77
6 -9 215 218 8 7 6 0 118 124 12 i i 6 J 0* 12
6 -8 41* 90 67 7 6 1 0* 19 350 u 6 4 42* 62
6 -7 150 164 10 7 A 2 c* 5 336 11 6 5 0* 7
6 -6 0* 19 356 7 6 3 0* 6 623 11 6 70* 24
6 -5 170 162 9 7 6 4 141 158 11 u 7 0* 91
6 -4 13* 126 n 7 6 5 29* 40 95 11 B 76* 92
6 -3 225 212 i i 7 6 6 107 116 15 12 -10 75* 68
6 -2 58* 68 24 7 6 7 36* 14 41 12 -9 63* 25
6 - I 155 158 10 7 6 8 110 “ 6 14 12 -8 0* 2
6 0 210 193 10 7 6 9 0* 42 369 17 -7 34* 4
6 1 54* 78 30 7 6 10 0* 6 642 12 -6 0* 29
6 2 82* 80 17 7 6 11 62* 25 24 12 -5 0* 51
6 3 53* 8 32 7 6 12 22* 21 122 12 -4 0* 29
6 4 43* 89 6 ) 7 6 13 0* 43 745 12 -3 69* 8
6 5 114 104 13 7 6 14 0* 21 678 12 -2 0* IB
6 6 0* 104 641 8 6- 17 c* 78 376 12 -1 34* 21
6 7 149 151 11 8 6- 16 75* 79 20 12 0 51* 35
6 8 68* 74 40 a 6- 15 90 86 14 12 1 56* 28
6 9 127 119 12 8 6- 14 44* 94 31 12 2 0* 27
6 10 63* 88 46 8 6- 13 3* 44 331 12 3 0* 43
6 11 117 117 13 8 6- 12 47* 4 47 12 4 38* 40
6 12 C* 14 656 8 6- 11 1)1 16) 10 12 5 0* 19
6 13 127 115 1) 8 6- 10 142 146 9 1) -4 76* 112
6 14 30* B) 91 B 6 -9 114 1)9 12 1) -3 63* 118
6 15 51* 74 29 8 6 -8 124 1*8 10 13 -2 0* 60
6 16 H I 1)4 10 8 6 -7 0* 73 396 1) -1 0* 60
6 17 69* 66 23 B 6 -6 82* 88 16 0 1 218 204
6- 18 95 93 16 8 6 -5 114 121 12 0 2 32* 32
6- 17 52* 11 33 8 6 -4 167 164 10 0 1 31) 293
6- 16 38* 16 68 8 6 -1 187 199 8 0 4 166 16)
6 15 0* 12 607 8 6 -2 2*1 276 10 0 5 107* 116
6- 14 135 132 10 8 6 -1 128 129 12 0 6 0* 8
6- 13 70* 61 JA 8 6 0 82* 0 ) 17 c 7 98 66
6- 12 30* 86 86 8 6 1 0* 6 651 0 7 75* 66
6- 11 67* *5 21 8 6 2 68* 2 38 0 8 28* 48
6- 10 0* 91 629 8 6 1 0* 27 6)4 0 8 44* 48
6 -9 21* 21 126 8 6 4 67* 36 22 0 9 50* 13
6 -8 97 88 15 8 6 5 34* 66 49 0 9 41* 13
6 - 7 C* 8 122 8 6 6 112 110 14 c 10 43* 7?
6 -6 156 160 10 a 6 J 128 121 13 0 10 0*
6 -5 0* 3 594 8 6 8 151 142 11 0 11 32*
6 -4 208 210 10 8 6 9 12* 5 1)0 0 11 68*
6 -3 274 289 12 a 6 10 0* 4 665 0 12 0* 35
6 -2 68* 60 39 B 6 u 94 41 1) 0 12 31* 15
6 -1 127 109 11 8 6 12 0* 38 707 c n 10) 71
6 0 43* 5) 62 8 6 13 85* 92 18 0 i i 92 71
6 I 72* 99 38 9 6- 15 0* 34 668 0 14 0* 69
6 2 226 221 10 9 6 14 0* 31 635 0 14 71* 69
6 ) 0* 71 3)9 9 6 1) 0* 33 627 0 13 70* 36
6 4 255 2)4 12 9 6 12 48* 6 50 0 13 0* 36
6 5 178 188 9 9 6 11 52* 61 48 0 16 0* 66
6 6 161 164 w 9 6 10 0* 4 631 0 16 79* 66
6 7 0* 84 653 9 6 -9 0* 100 682 1 -16 0* 6
6 8 124 128 13 9 6 -a 0* 1) 621 1 -13 1 U 121
6 9 0* 58 340 9 6 -7 44* 14 30 1 -14 0* 4
6 10 116 86 1) 9 6 -6 0* 14 607 1 -1 ) 67* 29
6 11 41* 28 36 •I 6 -5 9 ) 11) 15 1 -12 11* 21
6 12 26* 3 ) 37 9 6 -4 0* 9 649 1 - U 117 140
6 13 48* 45 )7 9 6 -3 116 116 12 1 -10 0* 1
6 14 Cr* 74 696 9 6 -2 0* 24 622 1 -9 143 131
6 13 87* 71 17 9 6 - t 129 137 12 1 -8 101 99
6 16 128 140 12 9 6 0 68* 71 22 1 -7 0* 8
A 18 0* 21 612 9 6 1 40* 2 )6 1 -6 36* 6 )
A 17 92* 91 17 9 6 2 100 1)8 16 1 -5 112 124
6 16 44* 49 3) 9 (. 3 60* 2 ) 46 1 -4 34* 39
6 -13 0* 6 379 9 6 4 0* 1 163 1 *3 0* 14
6 -14 109 114 14 9 6 3 97* 93 16 I -2 19* 6
6 11 l i t 116 14 9 6 6 0* 16 662 1 -1 0* 23
6 -12 0* 4 ) 316 ■ 9 6 7 102 129 16 1 0 77* 75
6 -11 92 i n 13 9 6 8 62* 12 43 I 1 32* 61
6 -10 18* 48 7) 9 6 9 0* 31 708 1 2 37* 44
6 -9 218 255 12 9 6 10 0* 102 7 ) ) 1 3 43* 10
6 ■8 50* 40 27 9 6 11 38* 11 72 1 4 109 101
6 -7 282 319 11 9 6 12 0* 24 379 1 5 66* 21
6 -6 95 87 14 10 6 •14 )4 * 37 92 1 6 113 132
6 -5 66* 53 33 10 6 11 65* 05 46 1 7 0* 24
6 -4 108 116 13 10 6 •12 92* 60 17 1 1 0* 10
6 - ) 140 167 10 10 6 11 190 18) to 1 9 0* 39
6 -2 66* I t 35 10 6 *10 52* 25 34 1 10 49* 23
6 *1 149 128 10 10 6 -9 74* 10) 21 1 I t 63* 27
57
632
656
30
655
15 
27
658
362
663
65 
59 
25 
14 
46
42
54 
56
742
29
380
55 
742 
692
656 688
17 
67012
70220
682112
711
676
71 
699
43 
78921it
27
67288
680
690
716
44  
720
55
59
50 
75S 
764
48 
753
24
52
755
73810
78111020
912
14
19
52
31
51 
64
59 
650
49 22
710
27
14
14
699
18 
36
7 4 4
752
16 
372It
705
16
15310
667
912
599
6 )12
72 
3)666 
616
1980
48
60 
14 
41 
14
629
630 
660
53 
41
X L Fobs
7 12 0*
7 13 43*
7 14 0*
7 15 21*
7 16 68*
7- 16 0*
7- 15 28*
7- 14 115
7- 13 0*
7- 12 30*
7- 11 0*
7- 10 13*
7 -9 19*
7 -8 155
7 -7 0*
7 -6 128
7 -5 151
7 -4 179
7 -3 157
7 -2 21*
7 -1 €*
7 0 0*
7 1 164
7 2 122
7 3 178
7 4 61*
7 5 0*
7 6 0*
7 7 66*
7 8 39*
7 9 0*
7 10 142
7 11 35*
7 12 121
7 13 71*
7 14 0*
7 15 62*
7-16 20*
7- 15 0*
7-■14 0*
7-13 65*
7- 12 P6*
7- 11 4 9*
7-■10 55*
7 -9 169
7 -8 0*
7 -7 138
7 -6 0*
7 -5 0*
7 -4 77*
7 -3 138
7 -2 147
7 -1 B7*
7 0 29*
7 1 134
7 2 0*
I 3 227
7 4 1B2
7 5 0*
7 6 250
7 7 53*
7 8 204
7 9 174
7 10 38*
7 11 0*
7 12 0*
7 1) 0*
7 14 0*
7 15 0*
7-16 
7-15 
7-14 
7-13 
7-12 
7-11 
7-10 
7 -9 
7 -8 
7 -7 
7 -6 
7 -5 
7 -4 
7 -3 
7 -2 
7 -1 
7 0
7 10
7 n
7 12 
7 11 
7 14 
7-15 
7-14 
7 *1 ) 
7-12 
7-11 
7-10 
7 -9 
7 -8 
7 -7 
7 -6 
7 -5 
7 -4 
7 -3 
7 -2
0*0*
57*
0*
58*0*
67*
54*39*1100*
89*
56*
69*0*
154
89*
16866*
135
0*
0*
96*
73*
49*
0*
0*
64*
52*
32*
0*
84*
150
71*
138
172
0*
0*
45*
0*
40*
73*
77*
0*
143
9 o f  10
F c a lc S lgF
*------- ------
20 697
25 32
43 734
27 122
83 19
23 723
64 77
123 11
5 619
20 71
11 632
45 90
26 111
126 9
10 6CB
117 11
126 10
195 10
154 10
58 70
38 620
54 621
135 10
112 13
162 9
83 25
3 641
4 614
74 43
9 67
15 659
125 11
11 42
114 12
91 37
6 652
51 21
18 107
38 381
15 351
99 1 *
92 15
92 48
37 43
143 8
19 570
142 11
32 600
9 620
101 20
134 12
133 11
91 18
80 96
126 12
26 658
199 10
154 9
85 625
214 9
58 51
189 13
165 9
83 40
64 712
25 676
26 693
23 715
3 750
69 724
48 696
98 42
41 681
37 39
23 636
7 36
67 48
16 16
120 14
26 330
90 18
84 50
78 22
64 632
164 12
111 18
170 13
86 24
131 12
12 634
12 665
117 16
47 37
52 55
2 710
7 683
92 23
11 49
66 44
29 729
79 14
152 9
106 20
114 U
185 10
41 641
96 662
35 31
22 624
28 6 )
73 20
70 20
32 640
129 11
i n f l e c t i o n *  f l a t t e d  with  an a s t e r i s k  were  c o n s i d e r e d  un o bserv ed
6 5
alue* o f 10‘ Fobs arvd 10 •F ca lc fo r 0CO22966
H K L Fobs F c a lc S igF H K L Fobs F ca lc S igF H K L Fobs F ca lc
------- ------ - - ------ - ------ - - ------ - --------
5 -1 0* 81 350 10 7 -3 0* 83 398 4 8 5 0* 36
5 0 73* 79 21 10 7 -2 29* 54 49 4 8 6 0* 2
5 1 104 111 14 10 7 -1 4 2* 92 57 4 8 7 45* 33j 2 105 92 15 10 7 0 34* 8) 84 4 8 8 54* 49
1 3 0* 52 654 10 7 1 151 162 10 4 B 9 21* 62
5 4 66* 84 23 10 7 2 126 119 12 5 8-10 4 ft* 44
5 5 91* 105 17 10 7 3 134 168 12 5 8 -9 45* 58
5 6 47* 21 54 10 7 4 0* 62 807 5 8 -a 60* 54
5 7 120 116 13 11 7 -3 0* 32 715 5 8 -7 68* 78
5 8 59* 60 26 11 7 -2 0* 25 736 5 8 -6 0* 62
5 9 74* 58 20 11 7 -1 41* 37 34 5 8 -5 58* 92
5 10 33* 17 44 0 8 0 23* 53 38 5 8 -4 89* 106
5 11 0* 20 702 0 8 1 35* 41 73 5 8 -3 0* 23
5 12 58* 1 42 0 8 2 0* 28 932 5 8 -2 67* 89
b 11 0* 24 765 0 8 3 66* 93 31 3 8 -1 68* 49
-14 62* 74 24 0 8 4 54* 9 43 5 8 0 0* 46
6 -13 32* 56 86 0 8 4 0* 9 682 5 8 1 12ft 105
-12 95 102 15 0 8 5 37* 37 66 5 8 2 72* 42
-11 41* 82 36 0 8 6 65* 66 30 5 B 3 0* 46f> -10 0* 71 345 0 8 7 75* 91 19 5 8 4 99 81
6 -9 118 124 13 0 8 7 112 91 12 5 8 5 0* 36 -8 0* 15 6C1 0 8 8 0* 23 714 5 B 6 0* 516 -7 C* 67 661 0 8 8 0* 23 378 5 8 7 C* 45
6 ■6 c* 17 615 0 8 9 o* 14 698 5 8 B 0* 43f -5 45* 27 58 0 8 9 33* 14 38 A 8 -9 51* 56
‘ - 4 15* 10 173 0 8 10 C* 47 770 6 8 -8 82* 86
-3 74* 80 20 0 8 10 41* 47 58 6 B -7 0* 526 -2 C* 24 622 0 8 11 13* 20 164 6 8 -6 105 104
6 -1 50* 85 29 0 8 11 0* 20 730 6 8 -5 43* 18
t Q 49* 40 54 8-12 31* 91 55 6 8 -4 0* 36
6 i 15* 13 17) 8-11 0* 9 682 6 8 -3 0* 1
6 2 46* 53 50 8-10 09 81 12 6 8 -2 61* 48
6 3 140 151 11 8 -9 0* 17 683 6 6 -1 0* 39
6 4 74* 89 37 8 -8 59* 64 20 6 8 0 61* 48
6 5 166 171 10 8 -7 C» 15 639 6 8 1 62* 48
6 6 C* 21 673 0 -6 14* 71 3 63 6 8 2 58* 17
6 7 69* 57 41 8 -5 C* 16 658 6 8 3 71* 75
6 8 57* 36 23 8 -4 71* 50 IS 6 8 4 94* 106
6 9 40* 4 65 8 -3 66* 88 38 6 8 5 0* 26
A 10 43* 21 62 8 -2 *8* 11 52 6 i  6 111 105
6 11 55* 22 48 S -1 0* 55 707 7 8 -7 73* 63
6 12 0* 7 381 0 0 0* 17 706 7 8 -6 0* 4
7 -14 117 101 u a l 69* 1 35 7 8 -5 63* 31
7 -13 117 131 13 8 2 93 54 16 7 8 -4 0* 337 -12 95 65 14 8 3 99 110 16 7 0 -3 70* 78
7 -11 96 99 14 8 4 151 132 10 7 0 -2 0* 767 -10 0* 6 661 8 3 58* 95 26 7 8 -1 60* 757 -9 34* 27 37 8 6 52* 10 32 7 8 0 118 1267 *8 C* 50 614 8 7 0* 82 761 7 8 1 138 150
7 -7 C* 37 660 0 0 50* 95 55 7 8 2 111 100
7 -6 0* 16 6)8 ft 9 60* 44 24 7 8 3 121 1067 -5 117 95 11 0 10 63* 62 39 7 0 4 0* 367 -4 85* 101 16 0 11 39* B 41 a B -2 45* 67 -3 89* 80 16 8-11 40* 30 46 0 0 -1 0* 19
7 -2 C* 22 631 0-10 71* 67 177 -1 139 1)0 11 0 -9 0* 45 7107 0 111 114 14 8 -0 128 129 10
7 1 27* 30 56 8 -7 43* 66 517 2 68* 107 43 0 -6 0* 47 695 £
7 3 106 75 14 0 -5 70* 52 19
7 4 13) 111 12 0 -4 C* 3C 368
7 5 0* 6 691 ft "5 49* 54 567 6 94* 11! 16 ft “2 63* 41 417 J 90* 123 18 ft * 1 *4 * 62 207 8 C* 24 714 70* 16 37
7 9 121 11) 13 8 1 66* 4 ) 417 10 C* 27 760 8 2 40* 8 697 11 0* 7 781 e i 45* 62 64
4 -12 0* 30 681 8 4 0* 15 679
8 - r . c* 18 622 0 3 30* 35 89
8 25* 10 87 174 16) 10
a -9 40* 26 31 8 7 60* 47 21
8 -ft 59* 43 38 8 8 121 119 13
8 -7 C* 56 6)4 0 9 33* 23 79
8 •6 53* 61 24 8 10 63* 60 228 -1 107 10ft 12 0 11 0* 27 394
8 -4 109 69 1) 0 - 11 19* 28 55
9 1 78* 2 17 0* 27 692
8 -2 7 7* 49 19 0 -9 29* 7 78
8 . i 0* 75 707 0 -ft 0* 7 668
8 0 0* 21 600 8 -7 0* 3) 673
8 1 66* 75 22 ft - 6 70* 56 18
8 2 47* 76 33 ft ■) 26* 4 99
8 ) 67* 36 42 ft -4 15* 7) 178 9
8 4 52* 5 27 a  - i C* 6 677
8 1 59* 32 *3 8 -2 0* 58 724
8 6 65* 49 4) 0 -1 0* 60 601
8 7 10ft 95 1) 8 0 77* 72 21
8 8 22* 72 12ft 0 1 51* 3) 56
8 9 171 17) 10 0 2 15* 106 202
9 • U 20* 81 107 8 1 7 7* 77 21
9 -10 42* 13 47 0 4 0* 1 ) 379
9 -9 0* 6 714 8 3 62* 9) 2 3
9 - 8 0* 2 6  70 a 6 C* 5 70)
9 -7 4ft* 15 4 ) ft 7 C* 31 109
9 •6 0* 4 167 0 0 42* 0 f t )
9 - 5 5ft* 3 ) 40 0 9 0* B 7 ) )
9 -4 0* 21 66) s  to 49* 71 47
9 ■1 59* 96 44 60* U ) f t
9 -2 51* 32 4ft 0* 10 609
9 - I 140 140 11 0 -9 37* 56 67
9 0 0* 31 712 0 * • 0* 1 3 76
9 1 67* 22 21 0 -7 19* 52 37
9 2 71* 20 )ft •  -6 0* a 6 70
9 3 21* 21 129 • -5 54* 41 20
9 4 50* 1 51 0 -4 56* 4 49
9 5 *1* 10 JS 0 -1 5 8 * 47 2 6
9 6 0* 20 640 • -2 0* 21 664
9 7 0* 5 ) )97 0 -1 1)1 10ft 12
10 8 51* 04 23 0 0 67* 6 7 40
10 -7 ) 2 * 11 72 0 1 55* 72 2 0
10 •6 17* 1) 13 0  2 0* 41 )9 )
10 -3 0* 40 7)6 0 3 65* 61 4 )
10 -4 S I * 10 43 • 4 0* 36 701
? * f !a c ltn r> l f M « t * d  v l t h  » f t a f l * k  v a r a f »n * td » r a d  unoba*rv*d
S igF
6 7 4
709 
58
4 9  
1 2 4
55
3 2
43
3 9
385
50 
18
693
4322
7121220
393
15
772
710 
729 
763
2 7
17
703
15
61
7 2 0
679
41 
717
2 4
4 2  
46 21
17 
752
13
18 
692
36
386 
38
782
42
1311
1312
416
29
717
Page 10 o f  10
H K L Fobs F ca lc  S igF
66
NC024763
Values o f  IG*Fohs and 10*Fcalc ia r  SC02476'i
11 K L Fobs Fca lc SigF R X L Fobs Fcalc SigF
0 G 1 115 191 0 0 5 3 31 28
0 C 2 294 355 1 0 5 4 159 169
0 0 3 185 133 0 0 5 5 14 16
0 0 4 78 95 0 0 5 6 67 74
0 0 5 46 45 0 0 5 7 14 19
0 0 6 9 5 1 0 5 8 52 57
0 0 7 183 180 0 0 5 5 80 76
0 0 S 167 167 0 0 5 10 35 30
0 0 9 29 32 1 0 5 1 1 49 49
0 0 10 85 80 1 0 5 1 2 34 37
0 G 1 1 41 36 1 0 6 -7 34 26
0 1 1 25 25 1 0 6 -6 76 73
0 10 49 45 1 0 6 -5 26 23
0 -9 22 16 1 0 6 -4 60 62
0 -3 73 76 1 0 6 -3 75 69
JJ -7 138 128 0 6 -2 1 0 B 106
0 -6 20 25 1 0 6 - 1 153 144
0 -5 109 102 0 6 0 21 20
0 -4 21 10 1 0 6 1 32 19
0 -3 346 363 1 0 6 2 42 41
0 - 2 195 16) 1 0 6 3 70 76 0
c - I 254 195 1 0 6 4 196 188 0
0 0 426 506 1 0 6 5 132 132 0
0 1 231 136 1 0 6 6 40 43
G 2 16 5 ICO 0 0 6 7 65 43
o 3 839 7B2 1 0 6 B 44 49
u 4 2 1 1 230 0 0 6 9 29 31
c 5 12 2 115 0 0 6 10 78 85
z 6 5a 92 0 0 6 1 1 16 32
o 7 106 ICO 0 0 7 - 6 61 32
3 a 167 163 0 0 7 -5 17 2 )
0 9 1 * 5 20 0 7 -4 18 11
o 10 39 39 1 0 7 -3 54 62
5 1 1 99 102 1 0 7 - 2 68 63
0 ■1 C* 5 64 0 7 ■I 104 96
3 13 27 27 1 0 7 u 20 21
5 -9 52 52 1 0 7 1 54 52
c -9 203 181 1 0 7 2 5* 8
-7 103 1 1 2 1 0 7 3 12 14
; 66 57 A 0 7 a 52 46
Z -5 35 29 1 0 7 5 87 83
• a 176 167 0 0 7 6 109 107
- -3 1 1 0 104 0 0 7 7 157 159
j. - 2 1 2 * 119 0 0 7 8 54 46
C - 1 215 196 I 0 7 9 1 2 13
G 3 267 25 2 1 3 7 10 )  * 19
* ; 9a 87 0 0 7 1 1 19 13
3 2 18) 380 1 0 B -a 33 31
c J 209 205 0 o 9 - ) 5 ) 48
", a 37 29 c 0 8 - 2 16 15
a 5 16a 156 0 0 8 - 1 61 55
6 66 65 0 0 a 0 85 92
; 7 49 48 0 0 8 1 6* 6
5 n 2 ) 29 1 0 fl 2 41 45
3 9 1*9 152 0 0 8 3 )8 40
3 10 23 26 1 Q 8 4 40 41
0 ; 1 49 50 1 3 9 5 16 11
*4 12 1 6 c a 6 8 1 *
3 10 )4 29 1 0 8 7 91 93
0 -9 i n 98 1 0 8 8 94 B5
-8 116 119 1 0 8 9 26 19
0 - 7 10 12 1 0 9 10 ) * 39
3 .a 4* 10 5 0 9 *2 1 1 26
0 -5 249 228 0 0 9 - 1 98 98
3 -a 166 140 0 0 9 0 1 C1 1 0 )
5 - J 14) 138 0 0 9 1 15 13
3 -2 )G 29 I 0 9 2 60 6 )
0 - ; 519 524 1 0 9 3 19 18
3 e ! 22 1 C2 0 0 9 a C* 4 6l 54 79 0 0 9 5 3* 1
5 2 )GB 296 1 3 9 6 12 30
3 ) 129 1)5 0 0 9 7 7a 76
3 a ; 9 1 0 9 8 60 59
3 5 42 *7 G 0 10 a ) 36
6 127 116 c 0 10 2 -a 49
3 ; 2 * 4 5 0 10 3 29 253 9 54 49 1 0 10 4 3* 0
3 9 198 19) 0 0 ;c 5 )  7 34
10 85 87 1 0 10 4 60 61
3 11 10 9 1 1 10 -a 21 22
3 12 18 19 I 1 to - i 72 65
3 - 9 64 67 1 1 -9 -9 a ) 41
3 -9 9* 2 i 1 -9 - 7 46 48
- J ;* 9 4 -9 - 6 33 58
3 •6 42 32 1 -9 -5 74 76
3 -5 164 159 1 ■9 -a 20 15
3 -a 1 ) 2 124 0 J - 9 o 37 5)
3 - 1 1 ) 2 1 2 * 0 1 -9 -2 70 64
3 - 2 ft* 1 1 1 ■7 - 1 29 JO
3 - 1 1 2 72 0 1 -9 0 )9 40
3 C 149 1 2 1 0 1 -9 1 19 18
3 j 1 1 ) 1 ) 2 0 1 -9 2 8* 9
a 2 29) 295 1 1 - 9 -9 69 72
1 297 29) 1 1 -9 -9 60 6 )
3 a a* 14 1 1 - 8 -7 40 46
0 5 9 6 1 1 -8 •6 46 43
f, 190 189 0 1 -8 -5 *• 0
0 1 87 94 0 1 -8 -a 53 36
0 9 22 23 1 1 -8 - 1 39 74
3 9 28 11 1 1 •8 - 2 119 113
0 10 89 92 1 1 - ( - 1 129 120
0 1 1 50 50 1 1 •1 0 92 93
G 12 a ) 46 1 1 •8 1 16 19
6 -8 1 ) 18 i 1 - 1 2 19 22
3 81 70 1 1 •9 1 0* 6 7
0 -6 97 92 1 1 -9 a 2 * 24
Q -5 7* 4 2 1 - 7■10 )9 38
0 • a 91 84 1 1 - 7 -9 52 33
3 - J in 29 1 1 - 7 -8 47 68
3 -2 146 1)9 0 1 -7 - 7 42 4)
0 - 1 139 ICG 0 1 * 7 *4 4* 10
3 0 92 8) 0 1 - 7 * 5 20 21
0 1 231 192 0 1 •7 • a 45 43
0 2 298 256 0 1 - 7 -1 26 27
K L Fobs F c a lc S igF H K L
Page 1 
Fobs F c a lc
o f  6 
S igF
- ---- — -------- ------ ------ ------
7 -2 55 59 1 1 -2  9 46 43 1
7 -1 149 139 1 1 -2  10 90 89 1
7 0 100 89 1 1 -1-11 0* 3 82
7 1 4* 6 4 1 -1-10 74 74 1
7 2 0* 14 61 1 -1 -9 21 16 1
7 3 32 32 1 1 -1 -8 64 58 1
7 4 4* 4 1 -1 -7 79 62 0
7 5 0* 2 44’ 1 -1 -6 231 227 0
7 6 31 32 1 1 -1 -5 146 155 0
6-11 7* 0 4 1 -1 -4 73 52 0
6-10 7) 74 1 -1 -3 122 131 0
6 -9 53 47 1 1 -1 - 2 556 501 1
6 -0 165 172 1 1 -1 -1 310 263 1
6 -7 61 59 1 1 - 1 0 30 11 0
6 -6 24 18 1 1 -1 1 41 22 0
6 -5 14 21 1 1 -1 2 235 241 1
6 -4 52 68 1 1 -1 3 174 177 0
6 -3 30 40 1 1 -1 4 198 1S4 0
6 -2 99 97 1 -1 5 354 369 1
6 -1 1 )6 127 1 -1 6 91 94 0
6 0 194 188 1 -1 7 86 91 0
6 1 42 46 1 1 -1 8 20 15 1
6 2 43 46 1 1 - 1 9 54 46 1
6 3 23 23 1 1 -1 10 35 29 1
6 4 1* 7 13 1 -1 11 34 26 1
6 5 6* 1 2 1 o - t l 15 13 1
6 6 41 34 1 1 0-10 13 9 1
6 7 60 61 1 1 0 -9 115 102 1
5-11 0* 6 81 1 0 - 8 20 14 1
5-10 51 49 1 1 0 - 7 52 44 1
5 -9 58 60 1 1 0 - 6 240 233 0
5 -8 24 24 1 1 0 - 5 108 1 )7 0
5 -7 49 60 1 1 0 - 4 76 j i 0
5 -6 77 76 0 1 0 -3 235 237 0
5 -5 207 203 0 1 0 - 2 577 562 1
5 -4 46 39 0 1 0 - 1 369 343 1
5 -3 69 60 0 1 0 0 225 214 1
5 -2 123 115 0 1 0 1 114 87 0
5 -1 84 83 0 1 0 2 526 552 1
5 0 201 196 0 1 0 3 13 10 1
5 1 238 227 0 1 0  4 162 141 0
5 2 45 50 1 1 0 5 341 335 1
5 3 125 127 0 1 0  6 100 100 0
5 4 45 35 1 1 0  7 50 50 0
5 5 21 32 1 1 0  8 55 47 1
5 6 13 17 1 1 0  9 21 26 1
5 7 67 56 1 1 0 10 11 19 1
5 8 62 64 1 1 0 11 21 20 1
4-12 11 12 2 1 2-11 53 54 1
4-11 10 19 1 1 1-10 4* 5 7
4-10 63 56 1 1 1 - 9 80 86 1
4 -9 90 86 1 1 1 - 8 33 27 1
4 -8 17 16 1 1 1 - 7 120 111 1
4 -7 24 26 1 1 1 - 6 66 63 0
4 -6 47 59 0 1 1 - 5 185 171 0
* -5 152 150 0 1 1 - 4 34 23 0
4 -4 ft* U 1 1 1 - 3 438 424 1
* -3 95 102 0 1 1 -2 421 432 1
« -2 29 34 0 1 1 - 1 968 978 1
4 -1 1)5 132 0 1 1 0 268 201 1
4 0 50 51 0 1 1 1 588 608 1
4 1 126 129 0 1 1 2 27 28 0
4 2 14 22 0 1 1 3 341 288 1
4 3 181 171 0 1 1 4 161 140 0
•4 a 71 69 0 1 1 3 279 291 1
4 5 6B 62 1 1 1 6 256 238 0
4 6 90 98 1 1 1 7 123 133 0
4 7 4* 4 3 1 1 8 7 10 1
4 B 68 62 1 1 1 9 43 39 1
-4 9 75 69 1 1 1 10 0* 4 69
3-12 40 43 1 1 1 1 1 40 46 1
3-11 43 41 I 1 1 12 2* 13 16
1-10 33 31 1 1 2-10 37 42 1
•3 -9 149 148 I 1 2 - 9 36 31 1
■3 -8 88 83 1 1 2 - 8 76 74 1
-3 -7 149 137 0 1 2 -7 79 87 1
3 -6 11 5 1 1 2 - 6 61 54 1
*3 -5 2 ) 39 1 1 2 - 3 3* 2 5
-3 -4 293 238 0 1 2 - 4 93 88 0
■) -3 94 6 ) 0 I  2 -3 292 279 1
- )  -2 0 12 1 1 2 -2 139 131 c
1 -1 297 273 1 1 2 -1 190 203 0
• )  0 126 100 0 1 2  0 436 395 1
■1 1 71 37 0 1 2 1 235 190 1
■1 2 281 279 1 1 2  2 810 807 1
- )  3 200 188 0 1 2 3 13 18 1
■3 4 7 3 1 1 2  4 344 354 1
■3 5 102 83 0 1 2 3 197 163 0
•1 t 1)3 123 0 1 2 6 19 10 1
- )  7 8 7 1 1 2 7 247 244 0
-3 8 39 38 1 1 2 8 64 70 0
3 9 36 37 1 1 2 9 23 27 1
■) 10 68 3ft 1 1 2 10 132 133 1
■2-12 31 29 1 1 2 U 23 25 1
-2-11 62 61 1 1 2 12 8* 11 1
■1-10 84 81 1 I 3-10 83 70 1
-2 -9 103 94 1 I  3 -9 79 78 1
•2 - 8 74 71 1 1 3 - 8 32 30 1
*2 - 7 04 73 0 1 3 - 7 33 33 1
-2 -6 114 140 0 1 3 - f t 36 33 1
■2 - 5 123 90 0 I 3 -3 IB IS 1
•2 -4 306 101 1 1 3 - 4 116 114 0
-2 -3 200 1)9 0 1 3 -3 169 164 0
■2 -2 102 64 0 1 3 -2 190 179 0
•2 -1 24 7 109 1 I 3 -1 46 52 0
■2 0 102 43 0 1 3 0 326 342 1
■2 1 294 101 1 1 3 1 9 9 1
- 2  2 374 342 1 1 3 2 162 136 0
- 2  ) 58 36 0 1 3 3 135 123 0
-2 4 0 ) 98 0 1 3 4 33 24 0
-2 3 13 27 1 1 3 3 203 182 0
•2  ft 04 94 0 1 3  ft 39 37 0
-2 ? 73 69 0 1 3 7 125 119 0
- 2  8 9 1 0 1 1 3  8 192 187 0
? # f 1 a r t t n r . s  f la g g e d  v l t h  en a s t e r i s k  w e r#  r o n i t d e r e d  uno b e e rv e d .
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V.il. v} f  10*Fobs and 10*Fcalc f o r  NC024763 Page 2 o f  6
u K L Fobs Fcalc SigF H K I
1 3 9 13 19 1 1 10 41 3 10 58 64 1 1 10 53 11 22 22 1 1 10 63 12 0* 2 77 2 -9 -74 -9 42 41 1 2 -9 -64 -8 13 12 1 2 -9 -54 -7 20 22 1 2 -9 -44 -6 225 203 1 2 -9 -34 -5 65 71 1 2 -9 -24 -4 149 144 1 2 -9 -14 -3 157 147 0 2 -9 04 -2 251 232 0 2 -9 14 -1 172 166 0 2 -8 -94 0 194 195 0 2 -8 -84 1 172 166 0 2 -8 -74 2 87 98 0 2 -8 -64 3 71 52 0 2 -a -54 4 14 13 2 -a -44 5 20 22 I 2 -8 -34 6 192 191 0 2 -a -24 7 56 58 0 2 -a -14 8 169 157 0 2 -a 04 9 76 74 1 2 -a 14 10 41 41 1 2 -a 24 11 13 13 1 2 -8 34 12 4* 3 3 2 -7- 105 -a 6* 6 3 2 -7 -95 -7 47 36 1 2 -7 -a5 -6 116 114 1 2 -7 -75 -5 7* 1 2 2 -7 -65 -4 48 43 1 2 -7 -55 -3 129 118 1 2 -7 -45 -2 23 22 1 2 -7 *35 -1 154 151 0 2 -7 -25 0 139 131 0 2 -7 -1
5 1 339 344 2 2 -7 05 2 215 219 0 2 -7 15 3 0* 8 22 2 -7 25 4 72 53 0 2 -7 35 5 105 97 0 2 -7 45 6 9 9 1 2 -7 S5 7 77 78 1 2 - 6--105 8 112 100 1 2 -6 -95 9 176 171 1 2 *6 -85 10 27 28 1 2 -6 -75 11 27 28 1 2 -6 -6
5 12 0* 1 82 2 -6 -3
6 -7 20 24 1 2 -6 -*
6 -6 12 19 1 2 -6 -3
6 -5 /* 10 4 2 "6 -2
6 -4 61 53 1 2 -6 -1
6 -3 118 111 1 2 -6 0
6 -2 52 49 1 2 -6 1
6 -1 85 88 1 2 *6 2
6 0 102 92 0 2 -6 3
6 1 126 126 0 2 -6 4
6 2 69 73 0 2 -6 5
6 3 48 52 0 2 -6 6
6 4 72 66 0 2 -6 7
6 5 99 100 0 2 -5 11
6 6 25 18 2 -5 ■10
6 7 21 7 I 2 *5 -9
6 8 26 29 1 2 -5 -8
6 9 103 92 1 2 *5 -7
6 10 76 80 1 2 -5 -6
6 11 25 22 1 2 *5 -37 -6 16 17 1 2 -5 -47 *3 21 17 1 2 *5 -37 •4 49 48 1 2 -5 -27 -3 10 1 1 2 -5 -17 -2 12 3 1 2 - 5 07 -1 54 31 1 2 -3 17 0 23 23 1 2 -5 27 1 92 94 ) 2 •5 3
7 2 45 47 1 2 -3 47 3 133 129 2 ■ 3 57 4 97 102 1 2 - 5 6
7 3 20 16 1 2 ■5 77 6 32 13 1 2 -5 87 7 25 28 1 2 - 4-117 8 27 22 1 2 -4 -10
7 9 79 81 1 2 ■4 -97 10 35 26 1 2 -4 -87 11 3* 2 1 2 - 4 -7
8 -4 53 . 52 1 2 *4 -6
8 -3 47 42 1 2 - 4 -3
8 -2 25 23 1 2 - 4 -4
8 -1 75 21 I 2 *4 -3
8 0 61 61 1 2 -4 -2
8 1 35 53 1 2 -4 -1
8 2 43 49 1 2 * 4 0
8 3 43 41 1 2 - 4 1
8 4 78 82 1 2 -4 2
8 5 78 80 1 2 *4 1B 6 89 83 1 2 - 4 4
a 7 0» 7 73 2 - 4 5
a 8 40 19 I 2 - 4 6
8 9 22 20 1 2 -4 7
8 10 31 26 1 2 - 4 89 •2 37 11 1 2 * 4 9
9 - I 9* 12 2 2 * 3-119 0 33 50 1 2 - 3-10
9 1 64 68 1 2 -3 -9
9 2 43 40 1 2 •3 -89 3 19 19 1 2 * 1 -7
9 4 53 54 1 2 -1 -6
9 3 72 72 1 2 -1 -39 6 62 66 1 2 * } -4
9 7 16
8*
IB 1 2 -1 -1
9 8 2 2 2 -1 -29 9 2* V i o 2 • 3 -1
10 1 47 2 -3 0
10 I 9-' 8s 'bi 2 2 - J 1
10 3 27 72 2 * 1 2
Fobs F ca lc S igF a k L Fobs
61 59 1 2 -3 3 162
73 74 1 2 -1 4 51
19 17 1 2 -3 5 32
4* 7 5 2 -3 6 75
46 48 1 2 -3 7 125
50 50 1 2 -3 8 105
36 34 1 2 -3 9 24
23 25 1 2 -3 10 16
0* t 76 2 -2- 11 65
0* 10 76 2 -2- 10 115
11 10 1 2 -2 -9 28
19 18 1 2 -2 -8 51
14 11 1 2 -2 -7 70
19 21 1 2 -2 -6 22
69 64 1 2 -2 -5 60
133 136 1 2 -2 - 4 133
0* 4 2 -2 -3 11
12 13 1 2 -2 -2 3S5
80 82 1 2 -2 -1 292
11 7 1 2 -2 0 194
16 16 1 2 -2 1 102
47 44 1 2 -2 2 90
46 42 1 2 -2 3 84
38 40 1 2 -2 4 142
8 11 1 2 -2 5 134
34 35 1 2 -2 6 17
5* 3 3 2 -2 7 50
34 33 1 2 -2 8 80
16 16 1 2 -2 9 58
27 21 1 2 -2 10 42
32 30 1 2 -1- H 17
111 111 1 2 -1- 10 72
268 268 2 -1 -9 83
83 75 1 2 -1 -8 68
52 53 1 2 -1 -7 112
79 eo 1 2 -1 -6 21
64 65 1 2 -1 -5 204
J 5 9 1 2 -1 -4 169
i.0 IB 1 2 -1 -3 94
70 70 1 2 -1 -2 69
87 95 1 2 -1 -1 529
5* 7 5 2 -1 0 321
40 43 1 2 -1 1 526
59 62 1 2 -1 2 7
43 45 1 2 -1 3 213
12 13 1 2 -1 4 116
37 42 1 2 -1 5 43
44 45 1 2 -1 6 59
125 126 2 -1 7 184
108 110 2 -1 8 23
81 85 2 -1 9 85
21 20 1 1 10 2*
0* 2 54 2 -) ; i 9
14 1C i ? 0 - 1 1 35
68 68 1 7 0- 10 19
67 75 1 2 0 - 9 114
95 87 1 2 0 -B 21
11 8 1 2 0 -7 61
18 20 1 2 0 -6 50
105 105 1 2 0 -3 ;7
30 30 1 2 0 -4 9
65 70 1 2 0 -3 l -,4
10 8 1 2 0 -2 93
121 132 i 2 0 -1 78
11 10 i 2 0 0 25
U 13 1 2 0 1 91
96 96 0 2 0 1 524
88 81 0 2 0 3 353
147 149 0 2 0 4 420
146 162 0 2 0 5 117
4* 3 3 2 0 6 10
19 21 I 2 0 7 122
44 47 0 2 0 8 66
107 113 0 2 0 9 64
66 61 > 2 0 10 42
47 48 X 2 0 11 25
93 92 1 2 1" 10 13
30 31 1 2 1 -9 103
19 20 1 2 1 -8 60
62 62 I 2 1 -7 67
17 17 1 2 1 *6 56
0* 2 38 2 1 -3 19
79 80 I 2 1 -4 121
20 27 1 2 1 -1 270
167 161 0 2 1 -2 125
87 73 0 2 1 -1 601
185 196 0 2 1 0 102
231 225 0 2 1 1 218
7 24 I 2 1 2 113
104 86 0 2 1 3 23B
240 238 0 2 1 4 342
26 26 1 5 287
35 65 0 2 i 6 6
19 18 1 2 1 7 41
5 12 1 2 1 8 32
36 33 0 2 1 9 87
133 117 0 2 1 10 47
117 122 1 2 1 11 35
42 36 1 2 1 12 31
7* 1 1 2 2 10 0*
28 26 1 2 2 -9 30
58 59 1 2 2 -a 86
20 22 1 2 2 - 7 6*
12 17 1 2 2 -6 38
67 60 1 2 2 - 5 80
116 116 0 2 2 -4 336
104 106 0 t  2 -3 178
193 172 0 J 2 -2 24
127 10V 0 2 2 -1 381
162 159 0 2 2 0 321
2* 8 4 2 2 1 6
296 277 1 2 2 2 16
6 14 1 2 2 3 124
24 20 1 2 2 4 476
a le S igF H K L Fobs
------- - - - ------
160 0 2 2 5 312
50 0 2 2 6 134
29 1 2 2 7 34
82 0 2 2 8 29
123 0 2 2 9 12
110 1 2 2 10 74
17 1 2 2 11 35
26 1 2 2 12 57
58 1 2 -9 0*
115 1 2 -8 45
30 1 2 -7 65
34 1 -6 56
64 1 2 -5 11
13 1 2 -4 172
39 0 2 -3 71
120 0 2 -2 181
19 0 2 -1 259
379 1 2 9 258
300 1 2 1 136
196 0 2 2 8ft
109 0 2 3 344
90 a 2 4 256
63 0 2 5 78
134 0 2 6 90
132 0 2 7 136
21 l 2 8 29
56 0 2 9 45
76 0 2 10 70
65 1 2 11 66
35 1 2 12 31
17 1 2 -9 0*
64 1 2 -8 16
83 1 2 -7 60
72 1 2 -6 7*
122 1 2 -5 41
25 1 2 -4 151
202 0 2 -3 184
126 0 2 -2 42
68 0 2 -1 23C
99 0 2 0 126
492 1 2 1 105
357 1 2 2 18
480 1 2 3 173
24 1 2 4 62
193 0 2 4 90
101 0 2 6 181
53 0 2 7 201
60 0 2 8 112
173 0 2 9 3*
30 1 2 10 23
79 1 2 11 26
6
5
39
19
1
1
1
2
2
12 35
32
28
0*
107 1 2 - 5 137
21 1 2 -A 160
64 1 2 - 3 42
53 1 2 -2 27
58 0 2 -1 142
180
139
0
0
2
2 1
183
34
71
95
0
0 2
2
3
17
179
43
113
0
0 2
4
3
107
127
474
383
1
1 2
6
7
154
122
402
111
1
0
2
2 9
26
88
16 1 2 10 5*
130
57
0
0 2
11
12
0*
16
75 1 2 -7 22
36 1 2 "ft 7*
25 1 2 66
16
98
1
1
2
2
30
17
57 1 2 -2 169
60 1 2 146
56
16
: i 3
260
1
1
0
0
2
2
2
1
2
3
91
17
39
39
118 0 2 4 103
534 1 2 5 36
271 1 2 6 212
194 1 2 7 194
122 0 2 8 128
257 1 2 9 32
335 1 2 10 5*
277 1 2 U 11
8 1 2 - 5 19
40 0 2 -4 0*
59 0 2 68
81 0 2 -2 1*8
35 1 2 25
30
51
1
1
2
2 1
0*
36
14 88 2 2 11
30 1 2 3 48
79 1 2 4 67
14 4 2 3 33
36 1 2 6 143
74 0 2 7 45
102 0 2 8 67
162 0 1 9 64
20 1 2 10 42
342 1 2 11 37
318 1 2 • 4 8*
3 1 2 - J 31
25 1 2 -2 83
119 0 2 -1 56
481 1 2 0 77
—------ ------
312 1
116 033 1
30 114 1
78 1
35 159 1
10 8150 154 1
62 114 1161 060 0170 0223 0241 0130 081 0315 1231 0
73 087 0143 0
28 150 1
66 170 1
27 1
6 87
5 160 1
6 4
47 1144 1
172 036 1248 0
12B 092 a
n 1168 064 087 0163 a191 0113 08 319 1
i n 130 127 131 1
0 76
125 1
153 144 1
)24130 0183 037 114 1170 0
112 0
122 0
148 0117 0
30
88
12
5 72
21
19
6
60
25
12164
132
93
24
41
38
98
37
209
1B4
121
28
4
11
16
1 7)64
145
23
3 57
55
7
5264
32
136
46
61
65
41
34
1
28
78
59
72
R e f l e c t i o n s  f l a g g e d  w i t h  *r. a s t e r i s k  were c o n s i d e r e d  un observ ed -
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K L Fobs F c a lc  S lgF H K !. Fobs fc a lc S lgF H K L
* * ------- --------  ------- ------ ------ -  - -
7 8 1 36 38 1 3 -3 -9 144 144 1 3 2 -3
2 8 2 39 41 1 3 -3 -8 14 14 1 3 2 - 2
2 8 3 9 13 1 3 -3 -7 97 1 0 2 1 3 2 - 1
2 8 4 1 0 10 1 3 -3 - 6 165 156 0 3 2 0
2 8 5 69 69 1 3 -3 -5 2 1 2 218 0 3 2 1
2 a 6 42 42 1 3 -3 -4 92 86 0 3 2 2
a 7 4* 6 3 -3 -3 103 87 0 3 2 3
8 8 36 35 1 3 -3 -2 134 115 0 3 2 4
2 8 9 67 60 1 3 -3 -1 203 701 0 3 2 5
2 S 10 20 23 1 3 - 3  0 181 188 0 3 2 6
2 9 - 2 83 73 1 3 -3 1 71 65 0 3 2 7
2 9 - 1 64 68 1 3 - 3  2 25 31 0 3 2 87 9 0 33 34 1 3 - 3  3 138 137 0 3 2 9
2 9 1 39 37 1 3 - 3  4 77 73 0 3 2 10
2 9 2 43 46 1 3 - 3  5 190 205 0 3 2 1 17 9 3 83 85 1 3 - 3  6 88 86 0 3 2 1 22 A 4 8 * 4 3 -3 7 60 49 0 3 3 -9
9 5 14 13 1 3 - 3  8 10 19 1 3 3 -8
9 6 40 44 1 3 - 3  9 0* 2 40 3 3 -7
9 7 48 47 1 3 -2-11 9* 3 2 3 3 - 6
9 8 45 42 1 3 -2-10 17 15 1 3 3 -5
9 9 *9 45 1 3 -2 -9 67 70 1 3 3 -4
10 2 44 41 1 3 - 2  - 8 3* 7 9 3 3 -3
10 3 48 49 1 3 -2 -7 44 44 1 3 3 - 2
10 4 45 50 1 3 -2 -6 17 22 1 3 3 - 1
10 5 16 1 2 1 3 -2 -5 144 127 0 3 3 0
10 6 13 1 1 1 3 -2 -4 54 30 0 3 3 1
-9 -5 23 24 1 3 -2 -3 245 239 0 2
-9 -4 35 34 1 3 -2 -2 237 239 0 3 3 3
9 -3 10 8 1 3 -2  -1 232 229 0 3 3 4
-9 - 2 46 44 1 3 -2 0 248 234 0 3 3 5
-9 - I 70 64 3 -2 1 139 153 0 3 3 6
-H -7 25 26 i 3 - 2  2 147 140 0 3 3 7
-B -6 2 1 22 l 3 - 2  3 14 20 1 3 3 8
- 8 -5 6* 4 3 - 2  4 134 131 Q 3 3 9
-8 -4 77 80 l 3 -2 5 157 152 0 3 3 10
- 8 -3 4* 2 3 3 - 2  6 1 1 2 129 0 3 3 1 1
- 8 - 2 13 1 1 1 3 -2 7 86 83 0 3 3 12
- 8 - 1 36 54 1 3 - 7  3 0* 6 65 3 4 *8
-a 0 30 30 1 3 - t  9 0* 5 68 3 4 • ;
- 8 1 37 34 1 3 -2 10 0* 4 71 1 4 - 6
-B 2 33 51 1 3 - 1 - 1 1 2 S 29 2 3 4 -5
- 8 3 28 31 1 3 -1-10 20 19 1 3 4 -4- 7 -9 69 66 1 3 -1 -9 34 28 I 3 4 -3
-7 -8 40 38 1 3 -1 -8 7* 6 2 l  4 - 2
-7 -7 72 76 1 3 -1 -7 IS 12 1 3 4 - 1
-7 -6 17 13 1 3 -1 -u 52 52 1 0-7 -5 25 26 1 3 -1 -5 124 133 0 3 4 1
*7 •4 60 61 1 3 -1 -4 92 10 2 0 3 4 2
-7 -3 4* 10 4 3 -1 -3 292 284 0 3 4 3-7 - 2 1 2 1 116 3 - 1  - 2 327 319 1 3 4 4
-7 - 1 161 161 i  - 1  - 1 234 2 C8 0 3 4 5
-7 0 1 2 10 1 3 -1 0 86 83 0 3 4 6
-7 1 0* 4 67 3 - 1  1 80 58 0 3 4 7
- 7 2 23 26 1 3 -1 ? 10 a 1 3 4 8
-7 3 62 6* 1 3 -1 I' 149 140 0 9
-7 4 20 24 1 3 - 1 4 1 2 1 1 1 3 4 10
-7 3 10 8 1 3 -1 5 41 46 0 3 4 U
- 6- 13 15 19 1 3 - 1 6 118 1 1 1 0 3 4 1 2
-6 -9 50 50 3 -1 7 129 138 0 3 5 -7
- 6 -a 15 1 2 3 -1 8 57 51 0 3 5 - 6
- 6 -7 2 1 19 1 3 -1 9 39 19 1 3 5 -5
- 6 *6 68 71 1 3 - I  10 24 29 1 3 5 •4
-6 -5 90 a3 1 3 - 1  1 1 5* 2 3 3 5 -3
- 6 -4 270 275 3 0-10 87 91 1 1 5 - 2
-6 -3 63 58 1 3 0 -9 C* 5 76 3 5 - 1
-6 - 2 226 229 3 0 - 8 5* 1 3 3 5 0
-6 -I 55 55 1 3 0 - 7 16 13 1 3 5 1
-6 3 38 34 3 0 - 6 76 80 1 3 5 2
-6 1 72 71 0 J 0 -5 38 31 X 3 5 3
-6 2 1 0 1 104 0 3 0 - 4 199 186 0 3 5 4
- 6 3 97 10 2 0 3 0 - 1 190 189 0 3 5 5
- 6 4 86 0 3 0 - 2 S 'T 213 0 3 5 6
-6 5 44 -'J 1 3 0 -1 103 1 1 1 0 3 5 7
- 6 6 13 10 1 3 0 0 40) 399 1 3 5 B
- 5 10 19 17 1 3 3 1 1 1 1 140 0 3 5 9
- 3 -9 104 106 1 3 0 2 54 50 0 t  5 10
- 5 -3 15 15 1 3 0 3 184 179 0 3 5 11
- 5 -7 41 46 1 1  0 4 127 137 0 3 5 1 2
*5 •6 42 44 1 3 0 5 90 96 0 1  6 -6
-5 29 31 1 0  6 254 260 0 3 6 -5
-4 1 1 1 117 0 3 0 7 50 41 0 3 6 -4
-5 -3 62 66 0 1 0  8 13 14 1 3 6 -3
- 3 - 2 39 1 ) 1 3 0 9 0 ‘ 3 59 3 6 - 2
- 3 - 1 80 77 0 3 0 10 31 29 1 .1 6 - 1
- 1 0 0 » 5 52 3 0 1 1 24 29 3 6 0
1 135 140 c 3 1-10 95 90 1 3 6 1
-5 7 123 128 0 3 1 -9 17 18 1 3 6 2
- J 3 3a 40 1 3 1 -8 19 22 1 3 6 3
* 1 4 108 109 0 3 1 -7 38 36 1 3 6 4
- 5 5 1 2 14 I 3 1 6 35 14 1 3 6 5
• J 6 13 1 2 1 3 1 -5 42 51 1 1  6 6
- j 7 46 55 1 1 1 -4 150 141 0 3 6 7
- k -JO 7 ) 71 1 1 1 -3 1 ) 1 2 1 3 6 8
- k -9 35 31 t 3 1 -2 56 66 0 3 4 9
-4 -8 64 66 1 1 1 - 1 91 78 0 3 6 10
- k -7 6 * 1 3 )  1 0 225 2 1 0 0 3 6 u
- 4 - 6 87 90 1 3 1 1 222 192 0 3 7 -5
*4 *5 118 114 0 1  1 2 209 2 1 1 0 3 7 •4
- 4 -4 56 57 0 1 1 3 304 287 1 3 7 -3
- k 3 4* 4 1 3 1 4 217 709 0 3 7 - 2
• 4 - 2 2 ) 16 1 3 1 5 17 32 1 3 7 - 1
- 1 20 20 1 3 1 6 222 2 2 2 0 3 7 0
0 118 126 n • 1 7 104 108 0 3 7 1
• 4 I 14 14 i J 1 8 5 ) 6) 0 3 7 2
-4 2 99 1 0 1 0 3 1 9 104 1 0 1 0 1 7 3
'4 3 44 44 0 3 1 10 36 4] 1 3 7 4
• 4 4 49 57 0 3 1 11 31 25 1 3 7 5
- 4 3 1)4 131 0 3 2 -9 15 1 1 1 3 7 6
• 4 6 5» 9 3 3 2 - 8 27 31 1 3 7 7
-4 7 14 9 1 1 2 - 7 61 62 1 1 7 8
- 4 8 25 22 1 3 2 - 6 21 14 1 3 7 9
- ) •11 28 28 1 3 2 - 5 1 * 5 7 3 7 10
*3 - 1 0 41 37 s 3 2 - 4 9 9 1 3 7 11
Fobs F ca lc S lgF H K L Fobs Fcalc S lgF
193 186 0 3 8 -3 77 79 1
366 320 2 3 8 - 2 15 15
94 87 0 3 8 - 1 56 57 1
295 271 1 3 a 0 13 17 1
10 16 1 3 8 1 46 49 1
66 53 0 3 8 2 50 50 1
312 314 1 3 8 3 89 90 1
184 158 0 3 8 4 72 77 1
133 1 0 1 0 3 a 5 61 65 1
68 72 0 3 3 6 0* 4 63
104 109 0 3 8 7 31 29 1
13 35 1 3 8 8 61 61 1
103 114 0 3 8 9 23 22 1
48 38 1 3 S 10 9 1 1 1
31 39 1 3 9 - 1 6* 3 5
5* 0 3 3 9 0 38 41 1
57 57 1 3 9 1 16 14 1
24 25 1 3 9 2 62 62 1
56 58 1 3 9 3 61 63 1
54 50 1 3 9 4 48 51 1
1 1 2 105 1 3 9 5 41 39 1
27 25 1 3 9 6 28 29 1
128 116 0 3 9 7 41 38 1
337 369 2 3 9 8 57 59 1
140 133 0 3 10 3 28 28 1
74 59 0 3 10 4 37 4t
266 268 n 3 10 5 57 61 1
136 1 2 2 0 4 - 8 -5 2 1 2 1 1
86 74 0 4 - 8 -5 40 38 1
48 57 0 4 -8 -4 47 4b 1
264 270 0 4 -8 -3 70 68 1
84 71 0 4 -8 -2 56 49 1
120 124 0 4 -8 -1 *.1 9 1
50 53 1 4 -8 0 U 15 1
156 154 0 e -8 1 7 4 I
32 35 1 4 -7 -8 16 12 1
21 14 1 4 -7 -7 36 37 1
16 22 1 4 -7 -6 33 33 1
7* 9 3 4 -7 -5 45 49 1
7* 11 5 4 -7 -4 37 40 1
39 41 1 4 -7 -3 0* 1 64
70 73 1 4 -7 -2 78 79 1
1 2 1 1 2 2 1 4 -7 - 1 54 51 1
38 32 1 4 -7 0 40 37 1
6* 15 2 4 -7 1 41 37 1
174 173 4 -7 2 5* 7 3
160 149 0 4 -7 3 55 60 1
250 255 0 4 -7 4 36 36
216 217 0 4 - 6 -9 7* 1 4
25 2 B 1 4 - 6 •8 1 2 9 1
61 59 0 4 - 6 -7 6* 6 1
1 2 1 2 1 4 - 6 - 6 58 60 1
95 87 0 - 6 -5 29 26 1
28 27 1 - - 6 -4 152 153 1
154 158 0 4 -6 -3 70 68
127 127 0 4 -6 -2 88 92 1
21 15 1 4 -6 -1 22 20 1
4# 2 2 4 -6 0 49 45
70 68 1 4 -6 1 100 105 3
36 30 1 4 -6 2 75 75
40 41 1 4 -6 3 46 19 1
66 61 1 4 40 48 1
65 62 1 4 -6 5 31 32 1
69 62 1 4 - 5 -9 20 25 1
49 40 1 4 -5 -8 19 1
17 21 1 4 -5 -7 118 121 1
64 70 1 4 -5 -6 31 33 1
92 92 0 4 -5 -5 51 54 1
114 121 0 4 -5 • 4 168 170
130 128 0 4 *5 -3 150 152
148 151 0 4 -5 -2 4* 3 2
149 119 0 4 -5 -1 18 41 1
64 62 0 4 -5 0 115 109
171 169 0 4 -5 1 178 188
108 1C5 0 4 -5 2 36 39 1
55 56 1 4 -5 3 14 15 1
10 8 1 4 -5 4 72 69
55 59 1 4 -5 5 9 13 1
86 80 1 4 - 5 6 44 45 1
52 52 J 4 -5 7 48 53 1
46 48 4 *4 -10 53 56 1
0* 2 73 4 -4 -9 0* 8 HI
47 50 1 4 -4 -8 SB 60
97 98 1 4 -4 -7 95 97 1
108 107 1 4 -4 -6 15 13 1
211 203 4 -4 -5 5* 2 3
65 77 1 4 -4 -4 84 84 0
27 27 1 4 -4 -3 117 123 0
10 39 4 -4 -2 14 IB I
1)7 141 4 -4 -1 72 69 0
146 147 4 - 4 0 164 172 0
75 74 1 4 - 4 1 95 81 0
62 56 t 4 -4 2 89 93 0
87 86 1 4 -4 1 114 122 0
44 49 1 4 -4 4 68 69 0
34 39 1 4 - 4 5 52 50 0
55 5 ) 1 4 -4 6 25 25 •1
44 41 1 4 -4 7 71 74 0
49 44 1 4 -4 8 58 61 1
88 86 1 -10 17 16 177 73 1 4 *3 -9 15 16 1
7*1 65 1 4 -1 -8 29 30 1
145 147 1 4 - 1 -/ 128 127 1
4* 11 5 4 -  i •6 24 22 1
91 90 1 4 - 1 -5 87 8 ) 0
52 58 1 4 - 1 -4 31 35 1
117 119 1 4 - 1 -3 42 40 0
171 172 1 4 - I *2 118 152 0
8 ) 81 1 4 - I - I 96 114 0
0* 5 68 4 - 1 0 2 ) 25 1
42 38 1 4 - 1 1 56 59 0
0* 2 7) 2 45 36 0
14 10 1 3 77 80 0
5* 54 1 4 -1 4 101 109 0
R e f le c t io n s  f la g g e d  w ith  an a s te r is k  were cons idered  unobserved .
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ii K  I. K d i  i F c a l c S i g F Ii  K  L F o b * F r a  I c S i g F  ti K  L F o b s F c a l c S i g F H K  1. F o b s F c a l c S i g F
4 - 3  1 1 1 2 l i f t C 4 1 - 5 75 74 I - 7  0 5 0 4 3 1 3 0  2 3 2 6 3 2 7 2
4 - 1  6 17 15 1 4 J - 4 1 5 5 1 4 9 1 - 7  1 3 3 5 3 1 5  0  3 1 2 3 1 2 0 0
4 - )  1 J 5 1 4 3 - 1 101 1 0 0 1 - 7  2 4 7 4 9 1 5  0  4 3 5 2 7 0
4 - 3  H 2 4 2 7 1 4 3 - 2 44 37 1 - 6  - 7 11 14 1 5  0  5 1 6 3 1 6 5 0
4 - 1  9 1 0 R 1 4 1 - 1 1 5 6 131 0 * 6  - 6 4 0 4 3 I 5 0  ft 9 5 9 5 0
4 - 2 - 1 0 6 7 75 1 4 3 0 1 3 5 1 2 7 0 - 6  - 5 4 4 4 4 1 5 0  7 3 3 3 9 1
4 - 2  - 9 3 9 37 i 4 3 I 1 3 9 1 3 6 0 - 6  - 4 3 * 12 4 5  0  8 5 8 5 3 0
4 2 - 8 1 8 4 1 8 3 1 4 3 2 15 32 0 - 6  - 3 2 6 2 5 1 i  O 9 8 0 8 4 0
4 - 2  -7 8 7 93 1 *  3 3 2 2 9 2 1 7 0 - 6  - 2 3 0 4 7 1 5  0  1 0 4 4 J 5 1
4 2 - 6 C* 5 2 4 ) 4 1 4 7 1 4 3 0 - 6  - 1 4 6 4 7 1 5 1 - 8 3 9 61 1
4 - 2  - 5 7 8 1 4 1 5 f t* R 1 - 6  0 1 9 1 9 1 5 1 - 7 3 2 3 2 1
4 - 2  - 4 8 9 91 0 4 3 6 1 ) 4 , 3 1 0 - 6  1 6 5 7 0 1 5  1 - 6 71 74 1
6 - ?  - 3 27 19 1 4 3 7 5 0 4 9 0 - f t  2 4 6 4 7 1 5  1 - 5 2 9 3 2 1
4 - 2  -2 2 3 21 I 4 3 8 6 3 5 9 0 - 6  ) 5 0 54 1 5  1 - 4 9 7 9 4 1
4 - 2  - I 2 6 6 2 3 7 0 4 3 9 B 7 1 - f t  4 3 8 37 1 3  1 - 3 8 10 1
4 -2  o .’ 9 9 1 9 9 0 4 J 1 0 0 * 9 6 8 - 5  - B 6 * 2 4 3  1 -2 1 2 10 1
4 - 2  1 5 2 56 0 4 3 11 12 9 1 - 5  - 7 1 7 1 6 1 3  1 - 1 1 2 6 1 3 4 0
4 • '  "* 2 2 9 2 3 6 G 4 4 - 7 14 1 6 I - 3  - 6 7 3 6 9 1 5  1 0 0 * 2 2 3
4 - 2  3 52 51 0 * 4 - 6 2 6 38 1 - 5  - 3 1 6 3 1 6 9 1 5 1 1 3 9 4 7 0
4 - 2  4 9 0 97 0 * 4 - 5 2 9 2 ? 1 - 3  - 4 5 5 3 8 1 5  1 2 2 2 4 2 0 2 0
4 - 2 5 7 6 1 4 4 - 4 1 2 6 1 2 9 1 - 5  - 3 J 9 4 0 1 5  1 3 9 5 1
4 - 2  (> 1 2 9 1 2 9 0 4 4 - 3 1 5 5 1 51 1 - 3  - 2 2 1 2 2 1 5  1 4 2 3
4 - 2  ! 30 37 ’ 4 4 - 2 4 9 56 1 - 5  - 1 21 1 9 1 3 1 5 7 7 74 0
4 - 2  8 1ft 8 1 4 4 - 1 3 8 32 1 - 3  0 61 6 6 0 5 1 6 9 4
t
4 - 2  9 ) • 7 4 4 4 0 1 6 7 1 6 2 0 - 5  1 5 9 6 0 % 5  i  i 5 4 54 0
4 - 2  1 0 3 9 3 ) 1 4 4 1 1 2 7 1 2 0 0 - 5  2 8 1 8 5 0 5  1 8 6 5 6 8 0
4 - 1 - 1 0 1 9 26 1 4 4 ? 1 8 6 174 0 - 5  ) 1 0 2 1 1 0 0 5 1 9 6 5 5 3 0
4 - 1  - 9 12 1 0 4 4 3 6 ) 6 ) 0 • 3  4 2 7 31 1 3 1 1 0 7 0 7 9 1
6 -1  - 8 8 3 79 i 4 4 4 76 8 6 0 - 5  5 4 8 5 0 0 5  2 - 8 1 7 1 6 1
4 - 1 - 7 5 5 5ft l 4 4 5 73 73 0 - 3  6 2 5 2 4 1 3  2 - 7 2 4 24 1
4 - 1  - A 5 2 60 i 4 6 6 8 7 B9 0 - 4  - 9 31 3 2 1 3  2 - 6 1 2 2 1 3 2
4 - 1  5 1 8 ) 1 8 4 0 4 .  7 9 6 9 0 0 - 4  - 8 4 3 4 8 1 3  2 - 5 2 8 31 i
4 - 1  - 4 1 4 4 1 3 6 c 4 4 R 93 90 0 - 4  - 7 4 7 4 5 1 5  2 - 4 5 * 3 4
4 - 1  - 3 1 7 12 I 4 4 9 15 14 1 - 4  - 6 4 9 5 0 1 5 2 - 3 8 3 7 9 l
*  - 1  - 2 3 3 3 6 0 4 4 10 34 41 1 - 4  - 5 1 3 5 1 3 5 1 5 2  - 2 4 4 4 3 l
4 - 1  -1 1 5 9 1 4 6 0 4 4 11 1 8 2 ) I •  4 - 4 77 77 1 3 2 - 1 8 0 74 l
4 - 1  0 1 5 9 1 3 8 0 4 5 - 7 3 6 38 2 - 4  - 3 I B 2 0 1 5  2  0 1 2 8 1 3 2 0
4 - 1  I 1 7 7 1 5 ) c 4 5 - 6 2 2 22 1 - 4  - 2 7 5 75 0 5  2  1 151 1 4 6 0
4 - 1  2 1 ) 2 1 ) 6 4 5 - 5 8 * 6 4 - 4  - 1 1 9 1 3 1 5 2 2 1 2 5 1 2 6 0
4 - 1 1 2 8 1 2 8 0 c 4 5 - 4 2 9 3 0 1 - 4  0 3 ) 4 3 0 5 2  3 6 9 < 0 0
4 - 1  4 16  7 1 6 2 c 4 5 - ) 57 48 I - 4  1 6 * 6 1 5 2  4 3 3 33 1
4 - 1  5 1 - 5 1 4 7 0 4 5 - 2 1 ) 3 1 2 4 1 - 4  2 1 2 2 1 2 3 0 5 2  5 4 9 4 9 0
4 - 1  A 3 5 44 0 4 5 - 1 77 82 1 - 4  3 9 5 9 2 0 5  2  6 0 * ij 5 9
4 - 1  7 76 62 0 4 5 0 1 2 ? 121 - 4  4 4 0 4 0 0 5 2  7 3 3 31 1
4 - 1  8 4 6 53 0 *  5 1 3 ’j 41 1 - 4  5 5 2 5 6 0 5  7 8 4 5 43 1
4 - 1 9 3 5 2 ) 1 4 5  2 12 14 1 - 4  6 8 6 9 7 0 5 a  9 2 3 2 5 1
4 - 1  10 11 44 1 4 5  0 1 ) 3 1 3 6 0 • 4  7 1 9 1 6 1 3 2  10 6 8 6 3 1
4 0 - 1 0 37 38 1 4 5 4 2 7 17 1 - 3  - 9 33 ) 5 1 3 2  : v 4 ' 4 8 1
4 C - 9 f t* 10 5 4 5 5 1 6 6 1 6 9 0 - )  - 8 3 9 44 1 5 3  - / I * 71 1
4 3 - 8 22 22 • 4 5 f t 1 6 2 1 5 9 0 - 3  - 7 2f t 2 8 1 3 3 - 6 1 0 8 1 1 3 1
4 0 - 7 2 7 29 4 5 ' 1 1 5 1 1 9 0 - 3  - 6 6 * 3 4 5 )  - 3 2 4 2 6 1
4 2  - 8 1 * 3 1 ) 7 1 4  5 9 77 77 1 • 3  - 5 6 * 4 3 3 3 - 4 - 3 4 5 1
4 0 - 5 1 41 1 3 9 1 4 5  9 7 1 1 - 3  - 4 i e i 1 6 7 0 5 )  - 3 2 4 2 7 1
4 G - 4 11 1 ) 1 4 5  10 14 13 I - J  - 3 9 6 9 7 0 3 3 - 2 3 4 2 5 1
4 0 - 3 2 6 3 ) 4  3 11 6 ? 6 4 1 • 3  - 2 6 4 71 0 5 3 - 1 8 1 7 9 1
4 0  - 2 70 74 0 4 ft — 5 2 ) 24 1 - 3  - 1 2 8 2 4 1 5 ) 0 1 8 6 1 7 4 0
* 0 - 1 5 * 5ft c 4 ft - 4 0 * 2 76 - 3  0 6 0 3 ) 0 5  3 1 1 0 2 1 0 5 0
*  G 3 8 4 93 c 4 6 - 3 12 11 - 3  1 3 8 61 0 3 3 2 1 6 0 1 6 0 0
4 C 1 5 4 5 6 0 4  6 - 2 3 3 * 5 1 • 3  2 10 34 1 5 )  ) 8 6 8 3 0
4 0 2 1 4 9 1 5 0 0 4 6  - 1 f t l 71 1 - 3  3 3 9 3 2 0 3 ) 4 3 5 41 1
4 1 3 1 1 2 1 1 8 0 4 6  0 ) 9 4 ) 1 - 3  4 1 0 2 9 8 0 5 ) 5 5 4 4 5 0
4 0 4 1 2 3 1 2 0 0 4 6 1 f t ) ftft 1 - 3  5 5 2 3 7 0 3 3 6 3 2 3 5 T
«  C 5 1 ) 1 1 2 8 0 4 6  2 52 59 1 - 3  6 1 0 1 9 6 0 3 ) 7 1 6 1 6 1
.  0  6 9 3 8 9 0 4 f t ) 1 2 2 123 - )  7 2 9 3 8 1 5 ) 8 6 4 6 4
1
4 0  7 3 * 2 4 6 6  4 2 9 32 1 - )  8 2 9 21 1 3 3 9 2 0 I S 1
4 0  9 6 9 6 ) 0 4 6  3 1 1 6 1 1 1 • 2 - 9 1 0 * 3 2 3  3 10 2 9 2 6 1
4 0 9 1 5 7 ’ *  6  6 8 7 87 1 - 2  - 8 I t 1 6 5 3 11 4 6 4 4 1
4 0 10 2 3 12 1 4 6  1 36 35 1 - 2  - 7 3 0 17 1 5 4 - 7 5 2 51 1
4  O i l 5 7 6 9 I 4 ft R 1 0 9 1 -2  - 6 1 ) 8 1 3 4 3 4 - 6 4 8 5 2 1
4 1 - 9 37 41 1 4 6  9 71 1 - 2  - 3 21 17 1 3  4 - 5 2 4 2 0 1
4 1 - 8 7 * 1 4 4 6  10 1 0 8 1 1 0 1 - 2  - 4 1 9 1 5 1 5  4 - 4 0 * 17 70
4 1 - 7 12 5 1 4 6  11 6 9 6 9 1 - 2  - ) 1 3 3 1 3 3 3 4 - ) 3 6 33 1
*  t  - A 4 9 48 1 8 * 3 3 - 2  - 2 2 8 2 4 1 3  4 - 2 11 12 1
*  1 - 5 1 5 9 154 1 4 7 - 3 2 7 2ft 1 - 2  - I 3 5 4 7 1 3  4 - 1 4 3 3 8 1
*  1 - 4 56 5 9 1 4 7 - 2 44 44 1 - 2  0 1 1 8 1 2 0 0 5 4 0 7 * 10 1
*  1 - 3 1 ) 4 1 ) 9 0 4 7 - 1 1 ) 3 1.79 1 - 2  1 5 ) 6 0 0 5 4 1 6 7 72 1
4 1 - 2 16 U I 4 7 0 4 7 35 1 - 2  2 5 7 5 8 0 3  4 2 1 3 7 1 4 0 0
*  1 - 1 33 19 0 4  7 1 10 16 1 - 2  3 6 4 5 8 c 5 4 3 1 6 8 1 6 7 0
4 1 C 21 21 1 4 7 2 2 4 i : 1 - 2  4 1 9 9 2 1 0 0 5  4 4 6 2 5 9 0
4 1 1 1 7 5 1 8 0 0 4 7 ) 1 0 9 1 1 2 1 - 2  3 6 2 3 4 0 3  4 3 8 7 9 3 0
4 1 2 8 8 9 6 0 4 7 4 33 34 1 - 2  6 3 0 4 6 0 3 4 6 J 2 2 4
6 1 3 1 5 5 1 1 7 0 4 7 3 4 2 42 1 - 2  7 6 0 3 2 0 3  4  7 31 3 3
4 1 * 6 9 77 0 4 7 f t 5 8 56 1 - 2  B 1 9 2 9 1 3 4 0 2 2 24
* 1 5 1 9 4 191 0 4 7 7 ) 9 3 * 1 - 2  9 3 3 4 6 1 5 4 9 14 12
4  1 6 ft % 1 4 7 8 7* 6 2 * 1  - 9 3 6 3 7 1 5  t  1 0 3 2 31
4 1 7 17 2 * 1 4 7 9 33 30 1 - I  -8 2 7 31 1 5  4 U 5 0 5 0
4 1 8 32 2 * 1 4 7 1 0 ftft 6 9 1 - 1  - 7 31 2 7 1 5 3  - 6 2 8 30
4  1 9 1 8 2 0 1 4 4 48 1 - 1  - f t t ? 6 0 1 3  3 - 3 6 5 6 8
4  1 10 0 * 10 74 4 8 - 1 ftft 6 7 I - t  - 3 8 3 9 0 1 5 3 - 4 6 8 6 4
4 1 1 1 7 5 74 1 4 8  0 9 * 4 2 - 1 - 4 1 4 14 1 3  3  - ) 7 * I t
4 2  - 9 31 JO 1 4 9  I 3 0 2 9 1 - 1  - 3 1 7 8 1 6 9 0 3  5 - 2 2 * 11 12
4 2 - 9 37 44 1 4 8  2 1 ) 3 1 4 0 1 - 1  - 2 1 3 2 1 3 3 0 3  3 - 1 0 * 5 6 6
4 2 - 7 5 * 11 5 4 8  ) 1 1 5 1 1 7 1 - 1  - 1 9 4 6 0 0 3  3  0 2 ) 1 8
4 2 - 6 4 8 55 1 4 8  4 0 * 7 74 - 1  0 8 1 8 6 0 3  3  1 4 8 4 9
4 2  5 1 ) 6 1 ) 5 1 4 8  3 4 0 31 1 - 1  I 0 6 9 2 0 3  3  2 4 0 44
4 2 - 4 9ft 9 9 1 4 8  ft 14 15 1 - I  2 2 3 10 1 3  3  3 9 7 9 5
4 2 1 55 51 1 4 0  7 51 52 1 - 1  ) 3 3 5 6 0 3 3  4 8 8 91
4 2 - 2 50 42 1 4 9  8 I ® 18 1 - 1  4 8 0 0 0 0 3  3  3 1 3 4 l i t
»  2  - 1 5 8 5 8 0 4 8  9 22 70 1 - 1  3 2 0 9 2 1 4 0 5  3  6 3 9 3 9
4 2 0 9 0 8 6 0 4 9  C 2 0 1ft 1 • 1  ft 2 3 2 0 1 3  3  7 ) * 1
4 2 1 4 0 10 0 4 9  1 81 0 1 1 - 1  7 2 3 2 7 1 3  3  0 1 4 11
4 2 2 2 7 18 0 4 9  2 1 0 7 111 1 - 1  8 3 0 2 7 1 5  3  9 4 4 4 5
4 2  3 2 8 9 2 8 8 1 4 9  ) 32 31 1 - 1  9 4 3 4 6 1 3  3  1 0 3 3 34
6 2 6 1 7 4 1 5 8 0 4 9  4 2 4 2 * 1 0  - 9 4 7 4 6 I 3  3  11 3 7 13
4 2 5 70 • 0 0 4 9  3 32 35 I 0  - 8 2 2 22 1 5  6 - 3 4 0 3 9
4 2 ft 91 9 5 0 4 9  6 ) 4 27 1 0  - 7 2 0 ) ) 1 3  ft - 4 3 5 3 2
4 2  7 SO 54 0 4 9  7 7 * 7 2 0  ft 0 6 0 4 1 3  6 - 3 4f t 4 6
4 2 9 8 9 91 0 4 9  8 4 1 41 1 0  - 3 2 4 ) ) 1 3  6 - 2 7 * 16
4 2 9 6 * 9 ftft 3 0 45 1 0  - * 1 2 9 1 2 7 1 3  6 - 1 0 * 14 71
4 2  10 10 30 1 47 47 1 0  - J 1 0 3 1 0 0 0 5  6  0 3 * 9
4 2 11 10 2ft 1 5 - 7 - 4 4 0 ) 8 1 o 2 2 1 9 I 3  ft 1 21 2 6
4 1 9 31 15 1 jr . 26 1 0  - 1 9 9 9f t 0 3 ft 2 3 * 3
4 1 7 17 14 1 5 - 7 - 2 2 6 25 1 0  0 6 3 6 1 0 3  6  3 6 4 71
6 1 ft 4 0 41 1 J * 1 5 o  : 1 4 3 1 2 3 0 3  ft 4 1 5 2 1 5 7 0
F a (  N e t r>r.t f l a g g e d  v f l i  a n 4 « t * r l i k  w r « r final d a l  a d  u n o b t a r v e d  .
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V ilu t 'j o 10*Fob* and 1 0 -F ca lr  fo r  KC024763
H K Fobs F c a lc S igF
8 1 36 30 1
ft 1 57 55 1
8 1 51 43 1
6 2 - 14 14 1
8 J - 35 53 1
8 2 - 49 51 1
3 2 108 99 1
8 2 56 58 1
8 2 49 51 1
8 64 60 1
8 2 21 17 1
8 2 11 8 1
8 2 33 34 1
8 2 30 27 1
8 3 - 14 14 1
8 3 * 40 38 1
8 3 - 60 56 1
8 3 103 97 1
8 3 6* 4 t
8 3 0* 6 45
8 3 60 55 1
8 3 9 9 1
8 3 18 25 1
8 3 45 39 1
8 3 43 44 1
8 t • 6* 3 7
8 4 - 10* 9 Jl
8 4 29 26 1a 4 22 24 1
s 4 70 73 1
8 4 111 112 1a 4 28 33 1
a 4 22 23 1
a 4 15 10 1
s 31 26 1a 5 44 41 1
8 5 21 23 1
8 S 32 34 •
8 3 26 26 1
8 5 15 11 1
8 J 22 21 ;
8 5 39 17 i
8 6 37 38 I
8 6 35 30 1
a 6 24 28 1
. 9 0 42 39 I9 2 13 14 1
9 V 26 23 1
9 1 46 49 1
9 I 18 16 1
9 1 12 12 1
9 1 13 1
9 2 2*. 13 >
9 2 20 21 i
9 2 32 27 l
9 2 16 20 i
9 3 57 57 j
9 3 ] * 32 i
P e f l e r t l e n t  f l a g g e d  w l h  a n
H K L  F o b s  F / a I c S i g F H K L Fobs F ca lc  S igF H K L
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c
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c
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o f G*Fobs and 10*Fcalc fu r NC 024582
L Fob* F c * lc SigF H K L Fob* Fca lc S lg l
i 215 214 7 0 10 4 48* 42 20
I 51* 104 21 0 10 5 46* 41 31
6 76* 49 13 0 10 6 62* 102 12
8 37* 73 76 c 10 7 41* 62 38
10 77* 75 33 0 10 8 0* 1 848
12 45* 46 67 0 10 9 20* 32 78
1 58 73 8 0 11 1 230 250 7■> 199 185 7 0 71 2 132 131 6
3 48* *7 16 0 11 i 32* 42 39
X. 235 241 8 0 M 4 0* :o 848
5 154 164 6 0 11 5 0* 4 848
6 214 213 1C 0 11 6 47* 78 24
; 276 249 10 0 1’ 7 31* 8 46
B 77* 60 18 0 l i a 29* 16 31
9 66* 119 25 0 11 9 34* 30 35
10 33* 1 87 4 12 0 108 118 7
11 29* 24 121 0 12 1 23* 26 31
12 0* 14 84B 0 12 2 93 91 8
0 906 912 3 0 12 3 32* 46 41
1 198 193 6 0 12 4 18* 26 35
2 421 419 5 0 12 5 52* 65 20
3 58* 114 13 0 12 6 47* 57 15
4 165 159 e 9 12 7 0* 20 A48
5 166 163 10 0 12 8 28* 21 40
6 24* 44 74 0 13 1 120 U l 6
7 16* 69 128 0 13 2 63* 78 17
B 35* 44 39 0 13 3 103 1C8 7
9 54* 74 29 0 11 4 101 95 7
10 0* 39 848 13 5 0* 24 848
11 47* 10 64 13 6 0* 16 848
12 38* 29 67 13 7 13* 56 48
1 4B* 52 19 0 14 C 16* 53 43
2 966 952 4 0 14 1 46* 19 ?B
3 233 225 7 c 14 2 0* 7 B4B
1 274 290 7 0 14 3 31* 27 36
5 55* 45 21 0 14 4 22 * 35 41
6 131 1C9 8 0 14 5 10- 55 83
7 2 42 255 11 0 14 6 23* 44 32
8 1 ',* 30 172 0 15 1 67 58 U
9 ‘6* 100 16 0 15 2 20* 24 31
10 19* 108 19 0 15 3 34* 8 34
11 * 1* 16 42 0 15 4 21* 10 57
12 4i * 59 69 0 16 0 0* 15 528
0 751 756 4 0 16 1 C* 6 848
1 506 4 97 4 0 16 2 14* lo 75
2 91 09 7 0 12 45* 13 50
3 758 730 3 0 ■10 47* 34 48
4 105 128 7 0 -8 0* 67 418
5 33* 10 45 0 -6 86 82 10
6 123 132 8 0 -4 144 147 3
7 45* 58 47 0 -2 243 221 6
H 41* 18 32 0 0 769 794 2
9 0* 30 84B 0 2 1350 1396 3
10 39* 13 42 0 4 219 233 B
: i 18* 67 172 c 6 0* 30 341
i 184 159 7 0 8 0* 102 417
2 144 158 J 0 10 0* 27 457
3 n o 105 6 0 12 68* 15 44
* 18) 197 A ; •12 36* 7 69
5 244 259 8 •U 0* 3 524
6 23* 0 73 -1J 0* 36 254
7 44* 22 45 •9 0* 13 250
8 63* 5 18 -8 97 87 12
9 54* 5 48 -7 0* 63 381
10 46* 36 39 -6 198 198 9
11 50* 17 60 -3 C* 3 295
0 181 393 5 -4 24* 14 50
1 139 132 6 -1 409 410 3
2 24* 23 22 -2 461 467 4
3 529 512 3 -1 13* 32 82
4 205 206 B 0 185 191 6
5 72 67 11 1 120 121 6
6 2 7* 27 49 2 1375 13B3 1
7 24* 32 82 i 0* 4? 112
8 58* 52 2! 4 29* 14 26
9 46* 7 50 5 185 191 9
10 42* ‘ 20 64 6 0* 34 322
11 4( • 70 61 7 138 175 8
4 123 129 7 8 39* 53 46
2 116 129 6 9 47* 17 35
3 232 233 7 10 14- 31 121
4 184 192 B 11 59* 37 54
5 234 241 9 12 18* 46 133tj 30* 41 36 -1.1 23* 25 ICO
J 33* 35 11 *l'i 0* 21 320
8 0* 27 B48 - U 18* 14 76
9 31* 76 67 -9 67* 92 22
10 90 121 14 -B 61* 90 19
11 34* 29 61 -7 146 140 10
0 77 61 7 -6 98 99 9
1 9* 4 111 -5 621 646 5
2 108 119 6 •4 216 200 7
J 0* 39 848 -1 578 497 5
4 166 179 9 -2 184 176 7
5 56* 74 20 -1 991 1017 3
6 185 194 9 0 208 21) 6
7 18* 8 88 1 0* 31 148
8 0* 4 7 a 48 2 507 490 4
9 42* 31 45 3 75 70 10
10 4 7* 6 40 4 211 227 9
1 49* 33 16 5 56* 17 13
2 95 89 6 6 0* 42 329
3 22* 20 40 7 U l 108 12
* 76 91 10 B 101 8) 14
5 7 J 67 It 9 147 1)8 12
6 30* J 7 10 10 0* 5 462
7 55* 100 21 11 37* 96 47
• 39* 20 43 12 0* 31 344
9 4 4 * 102 11 -12 0* ) i 551
10 0* 23 648 - l l 0* 27 272
0 292 297 6 -10 0* 38 461
1 35* 44 11 -9 n * 38 84
2 109 112 6 B 37* 59 22
1 7* 27 176 -7 t * 2 ) 371
Page 1 o f  5
X L Fob* F c a lc S igF H 7 L Fobs F ca lc S igF
3 -6 0* 56 188 1 8 -8 56* 46 23
3 *5 201 189 8 1 8 -7 134 1 >7 10
3 -4 183 167 8 1 8 -6 34* 12 28
3 -3 32* 25 39 1 8 -5 201 202 9
3 -2 163 166 7 1 8 -4 151 160 9
3 -1 70 39 10 1 8 -3 42* 1 26
1 0 320 301 5 1 8 -2 112 112 6
3 1 377 368 5 1 8 -1 108 113 6
3 2 559 557 4 1 8 0 76 72 8
3 3 0* 14 295 1 B 1 0* 3 328
3 4 37* 43 20 1 8 2 167 169 8
1 5 70* 97 13 1 8 3 46* 17 31
3 6 14!> 157 6 1 8 4 59* 61 15
3 7 166 165 8 1 B 5 0* 15 417
3 8 41* 42 64 1 8 6 62* 86 33
3 9 ?■* 27 40 1 8 7 27* 72 42
3 10 10 j 80 17 1 a 8 46* 44 24
3 11 2 4* 34 119 1 8 9 67* 64 19
3 12 C* 15 579 1 8 10 0* 9 562
4-12 o*- 10 570 1 9- 10 86* 34 18
4-11 57* 7B 26 1 9 -9 38* 42 64
4-10 0* 76 521 1 9 -B 0* 74 491
4 -9 64* 70 23 1 9 -7 0* 26 435
4 -8 43* 67 57 1 9 -6 51* 39 35
4 -7 22* 15 so 1 9 -5 0* 57 401
4 -6 78 88 12 1 9 -4 134 128 7
4 -3 117 97 7 1 9 -3 96 94 6
4 -4 0* 10 304 1 9 -2 157 155 a
4 -3 473 420 5 1 9 - I 0* 14 326
4 -2 234 233 6 1 9 0 76 76 8
4 -1 357 337 5 1 9 1 0* 31 340
4 0 231 236 6 1 9 2 140 125 6
4 1 238 221 6 1 9 3 41* 14 19
4 2 *8 * 45 27 1 9 4 117 107 8
4  3 0* 42 308 1 » 5 58* 27 30
4 4 144 135 9 1 9 6 0* 9 487
4 5 114 105 8 1 9 7 49* 29 3“
4 6 44* 3 24 1 9 8 0* 36 479
4 7 40* 15 59 1 9 9 32* 84 66
4  a 0* 18 455 1 9 10 0* 11 322
4 9 0* 27 233 1 10 -9 34- 13 75
4 13 0* 12 4 56 1 10 -8 BO* 50 15
4 11 53* 86 34 1 10 -7 168 159 8
5-11 50* 53 54 1 10 -6 0* 1 415
5-10 30* 47 93 1 10 -5 50* 18 26
5 -9 130 122 12 1  10 - 4 n* 48 398
5 -8 0* 47 462 1 10 -3 39* 16 29
5 -7 0* 29 432 1 10 -2 0* 66 391
5 -6 47* 69 37 1 10 -1 14* 33 49
5 -5 132 133 9 1 10 0 162 165 B
3 -4 298 281 6 1 10 1 129 118 8
3 -3 380 372 5 1 10 7. 11* 30 130
5 -2 205 1B6 7 i  10 3 126 125 7
5 -1 387 383 5 ! 10 4 85 88 11
5 0 38* 59 15 1 10 5 50* M 20
3 1 190 196 8 1 10 6 0* 19 516
5 2 177 180 8 1 10 7 91 71 U
5 3 36* 82 35 1 10 8 60* 59 31
5 4 109 120 7 J 10 9 39* 60 25
3 5 373 375 7 1 11 -9 0* 40 307
5 6 0* 16 392 1 11 -8 0* 22 543
5 7 49* 8 25 1 11 -7 0* 34 504
3 8 117 96 13 1 u •6 4 2* 47 35
5 9 63* 16 44 1 11 -5 23* 4 4 56
5 10 62* 31 49 1 11 - 4 55* 38 12
5 11 0* 27 552 1 11 -3 0* 10 4 00
6 - U 36* 34 41 1 11 -2 62* 65 u
6-10 52* 41 30 1 11 -1 179 172 9
6 -9 49* 14 54 1 11 0 151 158 7
6 -8 142 134 11 1 u 1 204 211 9
6 -7 0* 54 443 1 11 2 202 192 9
6 -6 50* 83 35 1 11 3 91 99 10
6 -5 0* 6 352 1 11 4 80 50 11
6 -4 38* 27 30 1 u 5 38* 14 41
6 -3 422 397 5 1 U 6 0* 35 265
6 -2 78 85 7 1 U 7 54* 32 17
6 -1 0* 51 287 1 11 8 71* 36 13
6 0 0* 41 280 1 U 9 31* 25 48
6 1 0* 22 293 1 12 -8 0* 8 538
6 2 0* 51 298 1 12 -7 33* 40 47
6 1 44- 9 30 1 12 -6 0* 11 514
6 4 48* 40 29 1 12 -5 0* 27 242
6 5 183 189 10 1 12 - 4 ■ 31* 38 19
6 e 140 148 a 1 12 -3 11* 24 101
6 7 66* 75 IB 1 12 -2 45* 67 28
6 8 41* 32 32 1 12 -1 81 92 9
6 9 34* 41 '6 1 12 0 72 81 11
6 10 47* 23 61 1 12 1 122 129 8
6 11 0* 60 309 1 12 2 0* 10 462
7-11 0* 22 603 1 12 3 51* 98 17
7-10 68* 38 42 1 P . 4 92 109 10
7 -9 152 131 11 1 12 5 0* 3 267
7 -8 64* 101 22 1 12 6 50* 66 18
7 -7 59* 59 38 1 12 7 66* 49 13
7 -fc 0* 36 412 1 12 a 41* 21 19
7 -3 40* 23 37 1 13 - 7 17* 7 44
7 -4 106 92 6 1 13 -6 0* 2 474
7 -3 118 141 7 1 13 -5 47* 69 13
7 -2 212 206 7 1 13 •  4 95 101 6
7 -1 288 27P 6 1 13 -1 77 63 8
7 0 205 193 6 1 13 -2 18* 19 31
7 1 35* 57 29 1 13 -1 117 117 7
7 2 169 140 8 1 13 0 74 57 10
7 J 71 53 10 1 13 1 147 133 7
7 4 158 152 6 1 13 2 61* 87 14
7 5 0* 66 428 1 13 3 71 42 12
7 6 0* 85 449 1 13 4 56* 23 30
7 7 41* 32 52 1 13 5 0* 28 541
7 a 0* 28 441 1 13 6 31* 13 49
7 9 64* 56 21 1 13 7 42* 49 32
7 10 40* 69 62 1 14 -6 0* 3 495
7 U 0* 31 575 1 U -5 24* 17 36
8-10 0* 11 494 1 1* - 4 13* 46 39
8 -9 64* 21 41 1 16 -3 20* 36 53
R e f l e c t i o n *  f l a g g e d  w ith  *n e t t e r l t k  were  c n m l d e r e d  w o b t e r r f d .
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YV a l v e s  o f  1 0 * F o b s  a n d  1 0 * F c » l r  f o r  SC G 2 4 5 R ’
H X L Fobs
-2 31*
-1 36*
0*
1 48*
2 0*
3 48*
4 C*
5 0*
6 24*
-4 22*
- 3 0*
-2 14*
• 1 71
0 0*
1 0*
2 0*
3 67*
4 0*
-2 40*
-1 24*
0 0*
1 0*
2 43*
-12 16*
-10 0*
-8 120
-6 143
-4 136
-2 26*
C 222
2 804
4 262
6 C*
9 0*
10 0*
-12 0*
- 1 j c*
-10 0*
-9 0*
-8 54*
-7 113
-6 195
-3 40*
-4 99
-3 423
-2 220
" 4 232
0 229
1 463
2 1240
3 123
4 155
5 63*
6 0*
7 73*
8 97*
9 42*
10 62*
11 66*
-12 0*
-11 0*
-10 C»
- 9 0*
f 0*
-7 0*
-6 114
-5 181
-4 92
-1 428
-2 104
-I 449
0 420
1 399
2 129
3 4 3 *
4 114
3 41*
6 77*
7 0*
8 116
9 77*
10 0*
11 0*
-12 0*
-11 0*
-10 0*
-9 c *
-8 168
-7 89
-6 0*
-5 20)
-4 56*
-3 39*
-2 94
-1 11)
0 118
I 87
2 144
3 0*
4 10*
5 211
6 0*
7 61*
8 O*
9 92*
10 19*
11 ) « •
11 33*
-10 93*
-9 0*
- 8 0*
-7 58*
-6 30*
'  J 0*
34
30 
33 22
23 
17
2
33
391111
13
61.
17
24
24 
45
3 21
27 
29 21 
23
7
31 
131 
120 
143
25 
234 
844 
270
53
26 21 
44 21 21
15
4
105 201
44 
94 
435 201 
217 
238 
440 
1250 
142 
1 BO 
5 ) 
1C
71 
52 
91 
41 
58
8 12 
1) 
48 68 
22
12)
176101
411
106 
434 
4)3
412 111
28 11121
96 
9
12 2 
116 
6 
77 
44 
6 
47 
76 
155 
104 
21 
207 
•0 
3
72 
114
97
54 
: i7
21
16 
206
7
54
7=>
;u7
27
606288
6
7561
7
25
S l g F
41 
19 
4/0 
29 
273 
34 
310 
525 
55 
23 
485 
43 10 
6 83 
539 
282 11 
550 
26 
28 
294 
505 
17 
147 
266 
10
78 
50
8
340
421
456
3 06
510
506
258
39 
9 
9
17
7
3 
7
7 6
4
4 6 
9
15
34220
17
41 
51
32 
55) 
314 
481 
447 
476 
395
8 
9 
7 
3 
7
5 
5
5 
7
30
7
40 
13
411
15
23
504
326
316
5)6
438 
4848 12
152
912
31
76 68 
7
296
14710
181
42 
479
20
182
47
82
17
439 
461
19
33 
323
H X I. Fob* F ca lc  S lgF
12
3
4
56
78
9
10
6-11 6-10 
6 -9 
6 -8 
6 -7 6 -6 6 -5 
6 -4 
6 -3 6 -2 6 -1 
6 C
1 2
3
4 
3 
6
7
8 
96 10 6 11 
7-11 
7-10 
J -9 
7 -8 
7 -7 
7 -6 
7 -3
7 -4 
7 -3 
7 -2 
7 -1 
7 tr 
7 1 
7 2 
7 }  
7 4 
7 5 
7 6 
7 7 
7 
7
7 10 8-10
8 -9 
6 -8 
*, -7 
t  -6 
8 -3
8 -4 
8 -1 8 -2 
8 -1 8 0
8 13 
9-10
9 -9 
9 -ft 
9 -7 
9 -6 
9 -3 
9 -4 
9 -3 
9 -2
148 
125 
71 
655 
140 
180 
295 
97 
0* 
101 116 
47* 
110 
0» 
0* 
0* 0* 
49* 
168 
64* 
67* 
55* 
0* 
38* 
24 7 
254 
473 0* 
218 
3/r 80 
91 263 60* 
0* 
0* 
95* 
c* 
0* 
39* 
17* 
C* 
115 111 
97 
0* 
47* 
115 
134 
199 0" 161 
C* 
60* 110 
12* 
99 
146 
0* 0* 
78* 
31* 
62* 0* 
99 
41* 
0* 
34* 
121 
54*
155
172
145
43*
12*
25*
37*
840*11*
0*0*0*
31*0*
28*
41*
133
9622*
1300*
128
32*
158110
61*
12*
96
SB*88
66*
58*0*0’
24*0*0*
0*35*
118
38*
17*0*
144 
13266
662
138 
176 
264
80
2 8
9)
98 101
139 
71 
29 
31 
13 
26
183
69
67
19 11 
49
259
2 4 8
469
41212
41 
79
114
272
60
73 
59 
2620 
7
26
119
52 
118
94
95 
18
42 12 2
135 
181
6
145 
2
24
8588
77
161
011
19
26
29
3
79
63 
36 
38
117
24
136 
153 
117
87
76
80 6
62
6121
27
4)
26
12
18
25 
47
119
74
3
130
6
147
53 
147
81
69
4
99 
59 
99 
91 
58
64 
J
33
1321
3
76
111
11
1921
7
8 
9
4 
8 
8 
6 
8
306 10 11 
55 
16 
491 
4 76 
540 
534 
60 11 
21 
16 
29 
329 
34 
6 
6
5
289
7
18
9
10
9 
19
445
468
17
529
514
64
172
517
121010
36)
26
7
7
7
3CB6 
1 6 012
8 
6 0  12 10
435
500
39 
81 
41
517
14
28
451
66
8
12
a
7
5
14
40 
28 
14 
11
4 0 5
62
463
481
519
28
344
89
28
9
9
616
171
7
1266
12
4810 
I f  
1) 
19
41 
313 
333 
103 
321 
303 
248
29
711
64
160
H X I
2 9 -1
2 9 0
9 1
9 2
9 1
9 4
9 5
9 6
9 7
9 8
9 9
10 -9
10 •8
10 -7
10 -6
10 -5
10 •4
10 -3
10 -2
10 - *
10 0
10 1
10 2
10 3
10 4
10 5
10 6
10 7
10 8
10 9
-9
-8
0-
0- 
0 
0 
0 
0 
0 
0 
0 
0 
0
0 10
P a g e  2 o f  5
F o b s F c a l c S l g F H X  L F o b s F c a l c S l g F
9 3 8 7 7 3 1 - 1 2 7 2 * 61 1 8
4 3 * 4 9 1 6 3 1 - 1 1 0 * 2 8 5 2 0
1 0 2 9 2 7 3 1 - 1 0 0 * 9 4 5 5
1 7 9 1 7 2 9 3 1 - 9 0 * 19 4 6 6
4 7 * 2 6 3 6 3 1 - 8 0 * 6 7 4 3 4
C * 5 2 3 7 3 1 - 7 4 8 * 1 1 6 39
6 6 * 9 6 3 4 3 1 - 6 1 5 4 1 6 7 9
0 * 3 2 6 7 2 3 1 - 5 4 9 * 3 8 27
C * 31 2 5 4 3 1 - 4 0 * 1 311
2 3 * 2 0 5 2 3 1 - 3 2 5 8 2 6 4 6
0 * 7 2 9 0 3 1 - 2 6 7 70 10
6 3 * 53 34 3 1 - 1 3 9 4 3 9 3 3
3 1 * 2 5 6 0 3 1 0 3 2 3 3 3 5 5
4 0 * 6 4 41 3 1 1 4 6 * 5 2 27
I B * 2 2 4 3 3 1 2 3 2 1 5 2 1 5
0 * 46 4 3 6 3 1 3 4 2 * 3 9 31
0 * 8 4 2 4 3 1 4 6 7 4 6 7 6 6
2 3 * 1 5 4 5 3 I  5 0 * 21 1 7 8
3 4 * 12 3 2 3 1 6 1 3 7 1 2 / 10
3 5 * 21 1 9 3 1 7 6 7 * 4 6 41
3 1 * 43 2 3 3 1 8 0 * 17 2 3 3
0 * 2 5 4 1 1 3 1 9 7 9 * 8 8 24
1 5 3 1 4 6 7 3 1 10 0 * 1 2 7 0
1 5 9 1 5 9 7 1 1 11 7 1 * 52 4 6
1 1 9 1 1 9 9 3 2 - 1 2 0 * 1 5 5 8 4
2 3 * 4 3 8 8 3 2 - U 0 * 21 2 7 7
3 4 * 5 3 2 3 2 - 1 0 6 2 * 36 2 3
1 4 * 1 5 1 3 3 3 2  - 9 3 7 * 2 9 6 2
0 * 2 2 5 3 4 3 2 - 8 0 * 2 6 4 6 3
8 8 3 8 12 3 2 - 7 5 0 * 32 37
4 5 * 11 4 0 3 2 - 6 1 6 8 1 5 3 7
0 * 30 4 8 5 3 2 - 5 4 5 * 61 2 9
3 9 * 1 3 3 9 3 2 - 4 2 1 8 2 3 9 7
4 9 * 1 0 0 2 8 3 2 - 3 2 0 1 1 8 4 a
6 5 75 1 0 3 2 - 2 7 3 77 9
0 * 4 0 4 3 6 3 2 - 1 1 8 6 1 8 0 8
6 8 6 8 9 3 2  0 2 4 * 7 3 2
4 4 * 1 9 14 3 2  1 3 1 5 3 4 3 6
1 9 * 5 0 70 3 2 2 1 9 8 1 8 9 a
1 0 8 1 0 6 7 3 2  3 C* 10 2 9 8
9 1 71 9 3 2  4 1 9 5 1 9 2 8
1 1 6 1 1 4 8 3 2  5 181 1 5 5 7
1 1 5 1 2 1 9 3 2  6 4 7 * 3 9 27
0 * 11 4 7 9 3 2  7 0 * 3 7 4 1 7
3 1 * 8 4 4C 3 2  8 c * 34 4 3 8
9 4 8 6 12 3 2  9 7 5 * 9 43
2 C * I B 94 3  2  1 0 0 * 7 6 5 2 6
6 1 * 1 2 1 5 3 2  11 4 8 * 5 3 6 8
4 0 * 11 4 0 3 3 - 1 1 6 4 * 36 4 )
0 * 4 4 2 7 6 3 3 - 1 0 0 * 6 4 5 0 3
0 * 30 * 8 0 3 3 - 9 7 3 * 8 3 1 8
2 4 * 4 9 * 7 3 3 - 8 0 * 22 4 5 0
8 3 8 0 7 3 1 - 7 1 1 6 1 2 0 9
0 * 10 2 2 8 3 3 - 6 0 * 39 3 7 3
3 5 * 6 9 3 3 3 3 - 3 3 9 * 5 8 1 9
1 2 1 1 1 5 6 3 3 - 4 1 0 4 1 0 3 7
3 7 * 3 0 38 3 3 - 3 6 5 6 6 1 0
2 0 0 1 9 7 1 0 3 3 - 2 2 0 * 32 6 2
6 7 * 7 5 1 ) 3 1 - 1 8 4 8 2 8
1 9 0 1 9 9 1 0 3 3 0 3 5 6 3 4 4 6
1 2 7 1 2 0 9 3 3 1 4 6 1 4 6 7 3
3 4 * 1 2 34 3 3 2 0 * 14 2 8 4
< 5 * 2 1 21 3 ) 3 0 * 4 8 3 1 2
2 4 * 1 6 7 3 3 * 3 3 * 2 3 2 6
0 * 3 4 8 0 3 3 3 0 * 33 3 4 9
3 8 * 1 9 2 6 3 3 6 6 8 * 75 2 0
0 * 1 3 4 B 0 3 3 7 5 3 * 78 54
0 * 3 3 2 5 7 1 3  8 6 1 * 1 1 5 3 7
1 7 * t 2 7 3 3 9 6 0 * 9 0 5 9
1 6 * 5 3 1 7 3 3 10 5 9 * 8 8 5 6
2 3 * 71 5 6 3 3 11 2 0 * 44 1 6 2
81 8 ) 10 3 4 - 1 1 5 * * 20 2 7
6 4 * 37 1 2 3 4 - 1 0 5 1 * 6 8 5 2
0 * 2 3 4 6 0 1 " 4  - 9 5 8 * 54 4 2
1 0 * 51 6C 1 4 - 8 6 0 * 7 3 7
3 8 * 1 8 4 6 3 4 - 7 1 0 6 1 0 2 10
3 0 * 4 5 3 3 4 - 6 1 6 1 1 7 0 7
3 0 * 2 9 11 3 4 - 5 1 1 6 1 0 9 1
2 2 * 16 3 3 3 4 - 4 1 3 7 1 3 6 7
0 * 21 2 6 3 3 4 - 3 1 1 7 1 3 6 9
0 * 3 ) 4 4 8 3 4 - 2 8 1 9 7 8
1 3 * 71 2 8 3 4 - 1 1 0 2 1 2 3 7
4 3 * 4 ) 2 3 3  4 0 1 9 8 1 9 7 7
3 9 * 37 11 3 4 1 0 * 4 2 2 9 6
0 * 3 7 5 C 4 3 4 2 5 7 * 38 12
3 8 * 8 38 3 4 ) 2 2 4 2 4 9 8
0 * 2 4 3 0 2 3 4 4 0 * 2 9 3 2 5
) 8 * 31 21 3 4 3 0 * 2 9 3 6 2
0 * 17 3 1 8 3 4 6 3 5 * 17 7 2
0 * 3 3 ) 7 3 4 7 1 1 1 ' 1 2 3 14
2 1 * 1 2 31 3 4  8 0 * 1 4 4 4 1
0 * 1 0 4 8 6 3 4 9 0 * 0 4 9 2
3 * 3 3 2 1 3 4 10 o * 4 3 ) 9
0 * 8 2 3 4 3 4 11 0 * 3 7 3 3 3
4 5 * 34 2 7 3 3  11 1 7 * 17 1 4 3
0 * 1 4 3 4 4 3  3 - 1 0 0 * 3 5 2 4
0 * 3 5 3 1 6 3 5 - 9 1 6 7 1 6 8 9
4 5 * 2 ) 3 2 3 5 - 8 1 7 3 1 4 6 1 0
4 4 * 8 3 2 3 3 - 7 5 1 * 2 7 21
0 * 2 9 3 7 4 3  3 - 6 8 9 1 0 0 11
1 9 * 4 6 ) 3 3 3  - 3 77 6 6 1 0
6 9 6 4 11 3 3 - 4 0 * 1 8 3 4 7
4 5 * 34 5 0 3 3 - 1 1 7 9 1 9 3 8
1 6 * 11 1 6 0 3 3  * 2 1 8 * 3 5 2 9
0 * 1 8 4 ) 9 3 5  - 1 3 71 3 8 4 6
1 3 8 1 4 7 7 3 3  0 2 4 1 2 3 4 7
4 6 6 4 4 7 3 3 )  1 3 5 2 3 3 3 6
0 * 17 2 9 3 3 3  2 0 * 6 8 3 1 8
4 0 0 4 0 6 3 1 3  3 1 7 4 1 5 2 J
3 3 2 5 1 8 3 3 3  4 8 8 9 3 1 !
4 1 4 4 4 9 7 3 3  5 0 * 3 6 3 9 0
8 5 * 1 ) 1 3 3 3  6 6 1 * 4 9 4 2
5 7 * 1 6 3 6 3 5  7 1 5 2 1 6 1 11
8 8 * I O C 4 4 3 3  8 2 1 * 2 ) 7 9
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,c t o f * ' “ Fobs a.vl 1 0 *F ra lr
r. I, Fob i Fcalc S igF
■ ------ “ ■— ------
3 9 46* 47 73
5 10 70* 3? 48
5 1 1 C* 17 340
6 1 ; 0* 1 325
i, 10 0* 19 541
f, ■9 c* 0 434
h ■9 106 ICO 1 2
f! - ; 253 2)9 9
A -6 159 17) 6
6 -5 22 51 1 1
6 -  * 0* 47 364
A -3 34* 50 34
6 -2 134 1 Afl 8
6 - 1 232 228 7
6 0 53* 36 j j
A 1 159 153 8
6 i 94 97 ft
A 3 43* 17 31
6 4 83 B5 12
A 5 0* ia 215
t. 6 AA* 4 18
6 I C* Sfi 4 72
A 8 c* 35 487
A 9 64* 5 ) 51
A 10 C* 27 539
7- 10 4 A* 9 29
7 -9 69* 47 18
7 -S 7C* 60 17
7 - 7 53* 31 34
7 -A 0* 42 4AA
7 -5 0* 7 406
7 - 4 c* 37 383
7 -3 209 213 B
7 - 2 44* 5 ) u
7 - 1 83 68 8
7 C 0? 80 8
7 1 )C* ; j 42
7 4- 34* 87 15
7 3 C* 62 203
7 4 c* 53 * 75
7 5 c* 20 4.9
7 A 32* 34 7.
7 7 0* 90 476
7 fl A l* 84 2 )
7 9 88* 8 ) 19
7 C* 40 379
8 10 0* 15 322
A - 9 38* 2 ) 599 -fl 55* 89 21
8 -7 53* 73 19
0 -A A 9* 10  j 13
0 52* 5) 28
8 -4 100 92 7
8 -1 25* 3 51
8 •2 1 1 ) 104 6
8 - 1 88 60 a
8 5 100 101 79 1 39* 57 199 2 91 91 9
8 3 54* 42 17
8 4 89 91 12
8 5 C* 19 46)
a A 30* 30 23
8 7 0* 7 48)
0 a 39* 12 58
8 9 1 1 * 2 ) 72
9 -9 C* 28 483
9 -8 28* 35 71
9 -7 C* 42 477
9 -A 84 98 10
9 -5 128 138 6
9 - 4 30* 21 25
9 - 3 44* 37 27
9 - 2 120 129 6
9 - 1 0* 14 384
9 0 0* 2 ) 2 1 2
9 1 45* 20 1 7
9 2 30* 71 31
9 3 109 1 1 ) 10
9 4 10 1 114 1 1
9 5 84* 33 14
9 A 21* 5) 109
9 7 C* 60 4 7t>
9 8 0* 5 5)4
9 9 0* 26 548
:o -9 60* 15 31
10 -  9 a* 18 315
10 - * 51* 27 28
10 -6 11* 19 37
10 -5 3 7* 20 32
10 -4 85 89 8
10 -3 37* 38 11
10 -2 84 94 8
10 *1 0* 14 420
10 0 81 76 9
10 1 a ! 6 61 1110 2 °12* 34 14)
10 ) 51* 71 18
’ 0 4 0* 50 463
10 5 90 120 14
10 A 0* 2Q 303
10 ; *1* 54 30
10 8 0* 17 5)9
1 1 -8 49* 29 27
u - 7 0* 1 ) 4 79
1 1 -6 43* 21 28
1 1 •1 72 84 9
1 1 •4 0* 54 43)
1 1 -3 A3 63 9
1 1 - 2 33* 14 32
11 -1 39* 23 18
11 0 53* 61 27
11 1 0* 25 4)9
11 2 0* 22 477
r L
-2
Fobs Fcalc S igF H K I. Fobs Fca lc S igF 11 K L
------ ------- ------ - ---- - .------- ------ '
0* 22 48 ) 4 3 - 6 125 118 3 4 8 2
71* 79 14 4 3 - 1 62* 33 13 4 B 3
7A* 90 15 4 3 - 4 74 101 11 4 0 4
72* 88 16 4 3 - 3 242 240 7 4 B 5
0* 15 565 4 3 -2 0* 40 166 4 8 6
55* 17 34 4 3 - 1 138 112 5 4 0 7
17* 22 38 4 3 0 248 258 7 4 8 8
0* 28 268 4 3 1 0* J 160 4 8 9
24* 44 44 4 3 2 30* 24 43 4 9 - 9
4 7* 70 12 4 3 3 290 277 8 4 9 - 8
18* 35 6C 4 1 4 63* 67 16 4 9 - 7
C* 11 472 4 ) 5 91 23 13 4 9 - 6
0* 46 467 4 3 6 16* 46 189 4 9 - 5
c* 14 440 4 3 7 24* 51 134 4 9 - 4
196 207 10 4 3 B 71* 2 46 4 9 - 3
87 93 11 4 ) 9 56* 24 36 4 9 - 2
135 119 8 4 3 1C 0* 15 497 4 9 - 1
0* 47 516 4 4-11 69* 14 19 4 9 6
12) 116 9 4 4-10 0* 24 508 4 9 1
33* 45 30 4 4 - 9 43* 69 54 4 9 2
37* 24 47 4 4 - 8 0* 55 452 4 9 3
C* 34 481 4 4 - 7 221 207 9 4 9 4
C* 31 502 4 4 -6 47* 40 36 4 9 3
j* 26 260 4 4 - 5 25* 25 64 * 9 6
21* 15 23 4 4 - 4 B4 91 9 4 9 7
105 1C 8 6 4 4 - 3 140 129 6 4 9 S
j* 73 ' 78 4 4 -2 0* S 324 4 10 -8
58* 56 12 4 4 -1 121 113 6 4 10 -7
52* 5) 27 4 4 0 0* 25 319 4 10 -6c# C 520 4 4 1 24* 51 28 4 10 -3
c* 21 3)2 4 4 2 284 285 7 4 10 -4
c* 37 5)3 4 4 3 69* 107 12 4 10 -3
31* 19 55 4 4 4 0* 32 358 4 10 -?
33* 18 52 4 4 5 39* 59 37 4 10 - I
9* 12 76 4 4 6 0* 20 431 4 10 0
19* 31 43 4 4 7 73* 94 46 4 10 1
C1 45 504 4 4 8 60* 17 53 4 JO 2
C* 42 482 4 4 9 61* 46 31 4 10 J
40* 4 27 4 4 10 0* 25 536 4 10 4
c* 9 274 4 5-11 43* 1 31 4 10 5
28* 19 49 4 3-10 C* 15 303 4 10 6
54* 70 16 4 5 - 9 48* 17 46 4 10 7
C* 7 299 4 3 - 3 142 152 9 4 10 8
35* 24 41 4 5 - 7 204 189 9 4 11 -8
2 9* 8 5x 4 5 - 6 115 113 9 4 11 -7
28* 7 26 4 5 - 5 111 121 8 4 11 -6
10* 32 28 4 3 - 4 105 107 8 4 11 -5
48* 52 l i 4 5 - 3 0* 2 346 4 11 *4
23* 22 51 4 3 - 2 194 194 9 4 11 -3
0* 10 4 99 4 5 -1 262 259 7 4 11 -2
r* 29 515 4 3 0 51* 60 26 4 11 -1
22* 20 37 4 5 1 234 218 8 4 11 0
12 7 131 10 4 3 2 41* 30 19 4 11 1
103 94 11 4 3 3 28* 14 36 4 1 1 2
54* 60 13 4 5 4 15* 37 51 4 1 1 3
290 288 6 4 3 5 *2 * 10 53 4 11 4
102 93 6 4 5 6 32* 38 54 4 1 1 3
466 465 5 4 5 7 32* 6 53 4 11 6
341 368 7 4 5 8 53* 16 37 4 11 7
171 160 11 4 5 9 0* 15 329 4 12 -7
20) : i 9 1) 4 5 10 0* 36 531 4 12 -6
38* 1 91 4 6-10 0* 1 294 4 12 -5
46* a 79 4 6 - 9 0* 1 517 4 12 -4
28* 1 80 s 6 -8 0* 14 440 4 12 -3
51* 34 26 4 6 - 7 260 203 10 4 12 -2
16* 1) 7k 4 6 - 6 0* 50 464 4 12 -1
58* 3J 18 4 6 - 5 48* 46 17 4 12 0
0* 29 4)2 4 6 - 4 0* 3 412 4 12 1
0* 52 375 4 6 -3 20* 34 36 4 12 2
84 91 9 4 6 -2 11* 12 62 4 12 3
291 290 7 4 6 '1 124 130 6 4 12 4
305 291 6 4 6 0 50* 2 26 4 12 5
449 460 5 4 6 1 1)4 131 7 4 12 6
82 76 B 4 6 2 102 76 8 4 13 -6
0* 21 104 4 6 3 0* 16 ISO 4 11 -5
119 104 7 4 6 4 74* 3? 14 4 13 '4
191 20) 7 4 6 3 68* 79 17 4 13 -3
255 234 8 4 6 6 0* 40 459 4 13 -2
474 4 72 8 4 6 7 72* 32 17 4 11 -1
77* A6 17 4 6 0 0* IB 474 4 13 0
29* 9 51 4 6 9 0* 5) 546 4 13 1
6** 41 49 4 6 10 2 7* 40 124 4 13 2
118 8 ) 17 4 7-10 22* 42 101 4 13 3
0* 17 467 4 7 - 9 0* 2 3)2 4 13 4
0* ) ) 2 79 4 7 -0 4 7* 24 40 4 13 3
20* 13 177 * 7 - 7 9) 80 10 4 14 -4
74* 8 ) 18 4 7 - 6 110 121 9 4 14 -3
49* 65 28 4 7 - 3 163 191 9 4 14 -2
C* IS 4 7U 4 7 - 4 113 120 7 4 14 -1
21* I 33 4 7 -3 82 82 9 4 14 0
41* 34 24 4 7 - 2 79 74 10 4 14 t
0* 12 21 ) 4 7 - 1 51* 22 26 4 14 2
184 201 9 4 7 0 198 205 8 4 14 3
195 185 • 4 7 1 89 107 9 4 14 4
1)4 121 6 4 7 2 138 147 8 4 13 -2
248 251 7 4 7 3 0* 15 401 4 13 -1
1)9 13) 8 4 7 4 45* 74 25 4 13 0
96 91 7 4 T 5 17* 79 61 4 13 1
190 167 8 4 7 6 62* 79 40 3 0-10
107 121 7 4 7 7 0* 10 491 3 0 - B
16* 60 98 4 7 8 0* 42 309 5 6 - 6
41* 92 25 4 7 9 72* 15 42 3 0 - 4
0* 3) 366 4 8-10 0* IS 575 5 0 - 2
194 188 9 4 8 - 9 0* 3 357 5 0 0
0* 46 478 4 8 - 0 2 * ' )S 80 3 0 2
0* 24 436 4 0 - 7 JV* 22 42 5 0 4
0* 2 ) 409 4 8 - 6 0* 70 456 J 0 6
81* 2 ) 26 4 0 - 3 91 90 9 3 0 0
61* 71 39 4 8 - 4 I t ) 110 7 5 0 10
67* 16 34 4 8 - 3 0* 18 222 3 * ' U
>2* 44 01 4 8 - 2 109 173 8 3 1-10
0* 10 44) 4 8 - 1 111 108 7 5 1 -9
0* 10 450 4 0 0 99 87 8 5 1 -8
0* nr 48 ) 4 0 1 46* 38 13 3 1 *7
P a g e  3 o f  5 
F o b s  F c a l c  S i g F
67* 69 13
54* 37 32
36* 24 30
79* 28 15
0* 10 258
0* 3 467
44* 28 30
0* 32 530
2B* 12 62
43* 02 39
33* 5 45
38* 1* 37
72 7t 10
0* 44 457
21* 18 59
91 90 8
18* 16 39
71 59 10
C* 33 417
33* 48 18
26* 43 71
61* 52 18
20* ia 103
66* 6 33
54* 64 44
C* 13 535
45* 10 32
62* 49 12
46* 7 26
31* 25 32
128 154 7
82 92 9
13* 33 54
0* 23 493
74 50 10
33* 28 (6
49* 15 33
51* 72 21
87 86 13
109 119 11
0* 20 514
c* 34 519
0* 31 593
0* 1 386
57* 13 11
0* 18 509
0* 23 461
37* 67 30
67 90 10
106 09 6
31* 27 40
22* 17 32
46* 24 33
57- 33 16
137 139 8
52* 57 38
50* 25 41
35* 30 36
62* 82 32
0* 9 518
0* 37 314
29* 19 33
0* 3 516
27* 38 38
48* 35 12
19* 13 6 )
20* 2B 36
104 110 8
0* 82 538
10B 94 10
32* 16 33
59* 70 34
38* 41 27
0* 12 536
0* 40 546
14* 24 62
0* 41 492
23* 68 45
54* 16 11
0* 43 312
24* 9 56
0* 9 492
86 93 11
41* 38 23
0* 34 573
0* 48 543
0* 5 344
34* 19 23
26* 51 41
46* 61 26
74 76 10
84 39 9
0* 11 378
0* 1 563
0* 13 369
0* 25 571
0* 0 542
40* 38 27
0* 5 497
50* 54 37
50* 16 28
0* 31 357
308 400 6
174 170 9
386 100 7
309 295 10
209 209 13
87* 16 46
86* 40 46
0* 23 585
107 103 11
103 S3 11
100 n o 11
46* 24 39
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• 'ii . r i  o f  '.C*Fnb» arvi IC ’ Fcale fo r  SC C24*,B2 Page 4 o f  5
1 t>u « f U g l * !  v ith  m  i t T * r l  i i  v t fp  ro n iliS ^ r t 'l ur«oh*#tv**1
X !- Fnbt F e i ic SlgF H K. L Fob! '- a le SlgF H r. l Fob* F ra lc S lgF H X L Fob* F ca lc SlgF
, •6 117 126 8 3 6 2 0* 1C2 432 3 1 3 0* 73 617 6 5 6 73* 3* *5
- - 1 1*4 128 a 5 4 3 84 73 12 5 1 4 0* 57 319 6 5 7 71* 27 51
1 - i u * 15 134 5 4 4 C* 7 457 5 1 -3 0* 9 508 6 5 8 2 Q* 5 191
1 - 1 0* 29 182 5 4 5 0* 33 463 5 1 - 2 0* 1 * 559 6 5 9 70* ** 52
1 . A 51* 39 13 5 6 6 *• 1 45* 5 1 - 1 0 * 13 537 6 6 *3* 10 38
1 - 1 204 2 2 1 8 5 6 7 c* 72 482 5 1 0 2 0 * 5* 29 6 6 0* 30 506
1 z 214 213 9 5 * 8 0 * 39 302 3 1 1 40* 5 28 6 6 *9* B 33
I 1 120 114 9 5 ft 9 0* 28 58) 5 1 2 * 0* 37 30 6 6 106 1 0 2 9
2 110 1 1 1 9 10 0* 12 568 6 0 - 1 0 0* 3 510 6 6 161 155 7
I 3 153 150 10 5 7 -9 c* 46 524 6 D -8 1*3 153 1 1 6 6 186 1 B2 a
* 4 157 145 9 5 7 -a 0 * 8 ft 562 6 0 -6 82 81 10 6 6 5U* 16 3*
1 4 27* 62 108 5 7 - 7 41* 2 3 4) 6 0 -4 0* ia *13 6 6 0* 55 *59
1 fc 0* 18 457 5 7 • 6 115 ' ’2 10 6 0 - 2 1 2 * 128 7 6 6 0 * 21 *40
; C* 54 465 5 7 -5 130 120 7 6 0 0 : :  9 108 10 6 6 0* *2 * 1 *
1 3 91* ■J 1 24 5 7 •4 48* 93 33 6 0 2 :c o 78 13 6 6 0* 4 *55
1 9 61* 22 63 5 7 -3 81 83 10 6 0 4 :26 115 13 6 6 0* 63 4*6
I 10 35* 41 62 5 7 -2 C* 7 229 6 0 6 278 28'. 13 6 6 88 105 12
2 - T * 22* 49 91 5 7 76 74 11 6 0 8 0* 1 ) 512 6 6 0* 35 *57
2 - :c 40* 15 36 5 7 2 160 154 6 6 - 1 0 0* 47 536 6 6 0* 12 * 12
-9 0* 43 470 5 7 1 118 125 10 6 -9 0* 17 513 6 6 * 6* 59 36
2 -0 117 142 10 5 7 2 58* 71 31 6 - 8 0* 44 *92 6 6 71* 1 1 *5
2 - 7 C* 41 4 52 5 7 3 15* 7 66 6 -7 0* 59 *77 6 6 C* 50 551
j -6 : 7* 39 ICO 5 7 4 C* 31 4 28 6 -6 54* 36 32 6 7 * 2 * *4 39i -5 24* It, 64 5 7 5 c* 2 *34 6 -5 2 1 * 18 82 6 7 0* 50 531
2 -4 37* 54 4 0 5 7 6 0 * 38 190 6 -4 0* 36 *04 6 7 0 * 2 * 515
2 -3 79 6 7 1 C 5 7 7 G* 20 *89 6 .3 72 3* 1 1 6 7 0* 16 501
2 _2 18) 169 9 5 7 8 0* 14 509 6 - 2 147 142 8 6 7 86 80 10
2 . i 194 198 9 5 7 9 0* 10 548 6 - 1 0 * 21 370 6 7 1*6 158 10
t 5 1 0 1 1 0 1 8 5 8 -9 r  * 7 5*5 6 0 173 169 9 6 7 260 258 9
2 i 1)9 141 6 5 8 -B 7* 23 17* 6 1 0* 36 393 6 7 0* 15 *63i 2 66* 104 14 5 8 -7 2 2 * 1C 69 6 2 130 125 9 6 7 36* 33 *7T 3 0* 43 362 3 8 -4 32* 105 47 6 3 57* 70 23 6 7 0* 73 *62
2 4 0* 68 2 1 1 5 8 -3 124 140 8 6 4 0* 4 415 6 7 39* 30 2 *
5 119 1 1 2 13 5 8 - t 32* 48 47 6 5 c* 79 *68 6 7 83 1 0 1 13
2 6 52* 93 67 5 A -3 93 98 9 6 6 0* 42 427 6 7 50* 19 36
2 7 U * 17 443 5 8 - 2 48* 24 28 6 7 69* 18 61 6 7 0* 17 2*6
2 a 82* 50 48 3 8 151 154 9 6 8 31* 72 13* 6 7 0 * 50 *97
2 9 89* 2 46 5 a 0 14* 34 99 6 9 60* 16 39 6 7 0* B *93
1 .9 0 * ft 542 5 8 1 17* 21 97 6 - 1 0 0* 21 520 6 7 *B* 35 63
j . ■ J 65* 64 IB 3 8 2 30* 2 58 6 -9 32* 29 58 6 7 0* * 301
3 - ic 0* 0 531 3 8 1 42 4 60 6 - 8 2 0 * 88 97 6 8 0* 10 556
3 -9 83 553 5 8 4 ICO 98 12 6 -7 C* 35 253 6 8 0 * 0 525
J *8 0* 27 254 5 8 5 34* 49 35 6 -6 86 87 1 1 6 8 33* 15 2 *
3 -7 1 2 2 113 9 5 8 4 38* 22 61 6 -5 C* 35 4*9 6 a 32* 29 *4
3 -6 1 2 * 31 1)7 3 S 7 60* 47 39 6 -4 0* 16 *07 6 a *9 * 3 30
1 -5 31* 74 52 5 8 8 C* 6 293 6 -3 200 18) 10 6 B 2 6 * *6 5*
3 -4 1*3 163 8 3 9 -9 0 * 13 561 6 - 2 0* » *12 6 B 0* 55 4 98
J ■3 27* 8 54 5 9 -8 51* 10 28 6 - I 164 170 8 6 8 0* 30 481
3 66* 35 12 5 9 -7 48* 31 32 6 C 116 97 8 6 8 * 2 * 3* 37
3 . • 187 154 8 5 9 -6 41* C 30 6 1 33* 27 51 6 8 0 * *9 465
3 0 . 50* 80 27 3 9 -3 54* 60 14 6 2 0* 1 398 6 0 c* *9 456
3 4 C* 26 363 5 9 -4 25* 32 53 6 3 0* 2 ) 220 6 8 0* 13 *49
3 2 87 75 10 5 9 -3 12 7 128 9 6 4 49* 39 31 6 8 0* 1 1 *75
3 3 124 1 ) 1 9 5 9 - 2 98 83 8 6 5 147 147 13 6 8 15* *7 1*0
1 4 54* 81 42 5 9 - 1 55* 29 13 6 6 1 2 1 1 2 2 18 6 8 0* 38 280
3 5 0* 67 429 5 9 0 102 98 8 6 7 0* 37 *75 6 8 0* 1 292
3 6 C* 42 440 5 9 1 2 1 * 18 81 6 8 0* 1 272 6 9 0* 21 550
3 7 c* 51 455 5 9 2 91 i l l 1 1 6 9 74* *3 55 6 9 0 * 19 507
3 8 73* 40 29 5 9 3 0* 27 488 6 - 1 0 0* 5 529 6 9 50* 7 27
3 9 0* 31 4 70 5 9 4 74* 75 14 6 -9 1 * * 58 13* 6 9 70 *9 10
3 10 0* 4 551 5 9 5 C* 17 492 6 -8 46* 27 39 6 9 0* 60 *96
4- 48* 8 *1 5 9 6 C* 6 528 6 -7 53* 67 32 6 9 0* 18 *73
4 -9 42* 44 5C 5 9 7 52* 81 4) 6 - 6 103 113 10 6 9 0* 26 *53
4 -0 78* 87 14 5 9 H 0* 1 1 561 6 -5 67* 32 15 6 9 0* 1 * 2 **
4 -7 15* 15 54 3 10 -8 48* 29 26 6 •4 120 1 ) 0 9 6 9 0 * 28 *36
4 -6 159 165 7 5 10 - 7 47* 47 23 6 -3 23* 10 36 6 9 *3 * 37 3*
4 -5 149 ’.94 11 5 10 -6 C* 39 528 6 - 2 81 82 12 5 9 2 6 * *1 66
4 -4 2 0 * 19 76 3 10 -3 0 * 40 484 6 - 1 0* 30 400 6 9 0* 2 ) *71
4 -3 114 1 0 1 8 5 10 - 4 41* 7 26 6 0 44* 30 20 6 9 29* 32 69
4 - 2 42* 31 34 5 10 -3 75 61 9 6 1 33* 3 50 6 9 *7 * 9 23
4 49* 99 12 5 10 - 2 1 2 ) 1 1 1 0 6 2 43* 57 *8 6 9 59* 18 3*
4 ' 1 1 2 1 1 0 8 5 10 4 6* 37 28 6 3 0* 8 *00 6 9 56* 69 21
4 1 109 92 8 5 10 0 2 0 * 18 68 6 4 2 ) 6 231 10 6 10 0* 0 318
4 2 1 72 163 9 5 10 1 10 463 6 5 49* 70 36 6 10 35* *1 32
4 3 2 2 * 74 9) 5 10 2 0* 3 475 6 6 0* 16 *5* 6 10 37* 20 31
4 4 57* 10 38 5 ;c 3 35* 46 52 6 7 0* 59 *9 ) 6 10 1* 28 *71
4 3 57* 11 44 5 10 4 C* 2 264 6 8 0* 46 509 6 10 A 1 31
4 ft C* 53 461 5 10 5 0* 49 5)3 6 9 31* 1 130 6 30 0* *6 478
4 7 72* 30 40 5 10 6 48* 61 *3 6 - 1 0 59* 7 ) 3 ) 6 10 A l 100 9
4 8 0* a 491 3 10 7 C* 1 567 6 -9 1 ** 44 78 6 10 ’ 6* 0 460
4 9 C* 41 512 5 U -7 15* 58 41 6 •8 0* 27 *97 6 10 27* *1 30
4 10 0* 38 5)3 3 1 1 -6 26* 7 41 6 -7 0* 7 253 6 10 0 * 11 520
1 - 10 45* 1C 43 3 U -3 32* 1 30 6 -6 78* 68 1 ) 6 10 0 * 31 *07
5 -9 29* 10 71 3 1 1 -4 0* 18 25* 6 -3 223 21 0 10 6 10 0* 39 290
5 -8 0* 30 2)8 3 1 1 - ) 57* 81 31 6 -4 139 1)3 7 6 10 0* 5 550
5 -7 118 124 9 3 1 1 - 2
- 1
36* 64 3) 6 -3 0* 39 *35 6 10 0* 59 568
i •4 134 167 9 3 1 1 0* 13 *69 6 - 2 35* 40 31 6 1 1 0* 2 * 519
» -3 214 213 10 3 1 1 0 72 79 10 6 - 1 127 114 9 6 1 1 37* 20 25
j - 4 74 93 12 3 1 1 1 0* 22 *30 6 0 0* 20 *•1 6 1 1 0* 0 528
3 - 1 54* 4 15 3 1 1 2 c* 40 *92 6 I 1 2 1 1 2 ) 9 6 11 *5 * *8 13
5 - 2 81 92 10 3 1 1 1 44* 01 4 ) 6 2 156 160 B 6 1 1 0 * 1 1 501
3 - I 0* 29 179 3 11 4 34* 33 3* 6 3 4 3* 35 29 6 1 1 0* 36 *76
5 0 95 1)4 9 3 11 5 1 2 * 07 61 6 4 40* 35 67 6 1 1 91 1 1 2 8
3 1 241 2*2 8 5 1 1 6 14* 11 1)3 6 3 63* 18 25 6 1 1 17* *9 88
3 2 33* 14 29 3 12 -6 34* 23 1 ) 6 6 0* 33 *56 6 1 1 2 2 * 19 73
3 1 0* 39 422 3 12 -3 2 2 * 4 *2 6 7 0 * 35 *92 6 1 1 0* 55 56)
3 4 47* 5) 46 3 1 2 -4 30* 34 29 6 8 0* 22 52) 6 1 1 0* 1 * 511
3 3 0* 2 H I 3 12 -3 2 0 * 6 *7 6 9 53* 31 *2 6 1 1 0 * 68 635
5 4 39* 1 * 11 5 1 2 -2
-1
81 94 7 6 - 1 0 0* 22 301' 6 1 2 37* 8 20
5 7 74* 2 44 3 12 78 88 9 6 -9 ) 1 * 3 55 6 1 2 0* 18 55?
5 8 43* 13 41 3 12 0 106 103 1 6 -8 46* 1 35 6 12 2 2 * 27 *0
3 9 58* 64 60 3 12 1 0* 23 300 6 -7 48* 3* 20 6 1 2 0* 15 28)
4 10 33* 11 5/ 3 12 2 D* 34 3*0 6 -6 18* 84 19) 6 1 2 2 0 * *5 29
6 -9 0* 17 328 3 12 1 42* 31 *1 6 -3 0* 56 *9* 6 1 2 0* 6 497
6 - 8 89 35 11 3 12 4 0* 31 286 6 -4 0* 36 *76 6 12 0 • 22 51*
4 -7 0* 33 449 3 12 3 0* 0 391 6 -3 1 2 ) 1 )6 8 6 12 * 2 * 37 32
4 -4 84 88 12 3 11 - 5 0* 79 319 6 -7 0 * 31 *05 6 1 2 31* 5 *6
6 -5 139 337 8 3 1 ) - * 0* 10 *91 6 - 1 51* 60 )5 6 1 2 2 2 * *1 73
4 •4 30* 18 31 3 1) -3 33* 47 2 * 6 0 36* 35 27 6 1) 0* 2 * 597
4 -1 1 2 1 105 7 3 1 ) -2 44* 46 22 6 1 0* *1 4 )8 6 ) 1 21* 3) 22
4 - J 74 30 11 3 13 - 1 4 7* 19 12 6 2 36* 12 27 6 1 ) 1 0 * 31 53
4 * 1 29* 3 50 3 1 ) 0 43* 29 I* 6 1 0* 36 *31 6 1) 2** 26 39
6 0 192 104 9 3 1 ) I 0* 11 *8* 6 4 77* 7) 19 6 1 ) 27* 38 39
4 1 4 0 * 42 31 3 13 2 71* 18 63 6 5 77* 15 69 6 1 ) 0* 52 6 ) 1
7a
;«■* o f IC*Fobs and lC *F c » lc  fo r  SC 024582
F. - Fobs Fealr SigF K K L Fobs Fcalc SigF H
0 -8 49* 46 31 7 7 -7 0* 18 519 8
0 ■fj 0* 6 465 7 7 -6 O' 14 447 8c - ; . 64* 48 12 7 7 -5 52* 39 30 B
0 -2 27* 22 60 7 7 -4 0* 18 251 8
0 c 0* 8 410 7 7 -3 150 219 9 8
0 2 290 286 12 7 7 -2 57* 48 29 8c 4 48* 70 75 7 7 -1 0* 29 457 8c 6 87* 99 28 7 7 0 34* 26 27 BS 73* 60 64 7 J i 56* 75 19 8
1 -9 C* 14 567 7 7 2 43* 80 45 8T -8 0* 21 4 52 7 7 3 49* 34 37 B
1 -7 c* 17 476 7 7 4 31* 27 39 8
1 -6 73* 64 13 7 7 5 0* 50 276 a
I -5 - . 35 427 7 7 6 19* 38 77 8
1 - 4 7C* 55 12 7 7 7 0* 10 5 71 8
1 -1 58* 1 14 7 8 -7 0* 16 533 8I _2 24* 58 73 7 B •6 38* 52 37 8I -1 84 36 12 7 8 -5 C* 31 490 8
: c 24 3 237 1C 7 8 -4 0* 24 449 Bi 1 124 110 11 7 8 -3 c* 13 491 8i 2 C* 84 475 7 8 -2 0* 40 262 8i 3 71* 68 39 7 8 -1 95 83 10 8i 4 103* 105 19 7 8 G 53* 6 30 Bl 5 C* 14 431 7 8 1 79 85 12 8i 6 44* 15 51 7 8 2 45* 48 22 87 0* 29 267 7 8 3 56* 54 32 8
a 0* 129 293 7 8 4 48* 58 22 8
- 9 0* 26 588 7 8 3 34* 11 60 8
•8 54* 13 17 7 a 6 46* 56 27 a-7 23* 14 75 7 9 -7 C* 7 557 8
- t 47* 78 22 7 9 -6 40* 19 29 8
-5 26* 26 70 7 9 3 C» 33 541 8
•4 75* 73 13 7 9 - 4 31* 44 22 a
- 3 119 124 10 7 9 -3 39* 1 A 33 8
-2 55* 32 17 J 9 -2 17* 30 79 8
-1 C* 16 418 7 9 17* 29 88 8
0 59* 54 19 7 9 0 0* 51 541 a
1 151 143 8 7 9 1 3 9* 38 23 8
2 168 175 9 7 9 2 C* 7 f 08 83 37* 41 49 7 9 1 51* 13 IB 84 93* 98 19 7 9 4 58* 19 30 8
5 43* 9 45 7 9 5 C* 27 299 8
6 85* 123 52 7 10 -6 28* 14 11 8
7 C* 71 306 7 10 -5 31* 40 18 S
3 0* 33 3 711 7 10 4 37* 26 31 B-9 c» 26 497 7 10 -3 20* 8 61 8
-8 34* 13 51 7 10 -2 43* IS 2ft 8. J 4 7* 20 21 7 10 -J 0* 10 497 8
-6 0* 41 491 7 10 0 40* 9 33 8-3 35* 6 50 7 13 1 0* 90 502 8•4 0* 19 485 7 10 2 22* 28 72 8
-3 82 69 1) 7 10 3 23* 22 38 8
-2 48* 36 39 7 1C 4 27* 42 60 ft
-1 57* 56 13 7 10 5 0* 26 552 8Q UC 134 9 7 11 -4 0* 23 532
I 0* 3) 217 7 11 -3 0* 2 289
2 39* 80 65 7 11 - 2 c* 4 316
3 75* 64 2 1 7 11 -1 0* 36 2B74 0* 30 256 7 11 0 49* 63 1*
5 4 9* 25 70 7 11 4 46* 38 29
ft 76* 66 31 7 11 2 21* 4 637 0* 5 517 7 11 3 51* 36 2 ft
8 C* 35 579 7 12 -3 27* 44 30
-  9 41* 34 40 7 12 *2 C* 5 561
-8 2 7* 29 64 7 12 •1 0* 16 350
- 7 54* 26 33 7 12 0 15* 36 66
-4 51* 19 18 7 12 1 J * 15 113
■3 150 § 2 10 8 0 -ft 4ft* 15 26
- 4 0* 43 436 8 0 -6 55* 72 1137* 39 31 ft 0 - 4 4 4 * 55 12
-2 19* 72 110 8 0 -2 0* 54 427- j 51* 57 20 8 9 0 5 7* 20 41
39* 56 31 8 0 2 109 A 4 13
0* 6 416 8 0 4 72* 78 30
2 0* 4 446 8 0 6 68* 45 36
3 174 161 9 ft 1 -ft 43* 22 35
4 77* 97 39 ft 1 -7 15* 2 1 25
5 10* 4 59 -6 a i 98 11
ft 0* 79 496 8 1 -5 0* 23 2597 0* 40 299 8 1 - 4 c * 4 4(2
8 0* 1 332 • 1 -3 57* 26 29-9 0 * 1 1 36ft a i -2 4 0 * 4 1 4 4•4 47* 62 19 8 1 - 1 69* 81 17
0 * 1ft 274 0 C * 71 251-4 27* 16 61 ft 1 1 0* 20 4 36
-1 0* 23 463 B I 2 91* 80 17•4 0* 10 249 8 1 1 0* 5ft 26)
-3 283 262 9 ft 1 4 120 114 1ft
-2 0* 9 491 ft 1 1 0* 13 SCO
1 ’ 5 4 114 11 ft 1 6 49* 20 16
0 78* 82 11 ft 1 7 0* 14 542
1 52* 37 22 a 2 •ft 26* 13 61
2 C* 43 24) 8 2 -7 0* 16 491
) 0* 42 24) ft 2 -6 14* 17 294 c* 76 4 59 -3 4 5 * 23 39
5 0 * 16 *86 a 2 -4 0* 2 ) 236
4 9ft" 61 19 ft 2 -3 0 * 29 4*87 0* 11 358 ft 2 -2 120 U'l 9
1 4ft* 14 4) ft 2 •1 19* 36 60
ft 0* 21 507 ft 2 0 0* 29 4477 41* 61 19 ft 2 1 0* 5 466
*6 112 117 9 ft 2 2 52* 10 4ft■ 4 43* 56 16 a 2 1 0* 30 23ft
- 4 109 101 9 ft 2 4 66* 18 4ft
-1 42* 41 2) a 2 3 0* 17 300
-2 154 139 7 • 2 6 0* a 283
- I 12ft 113 9 ft 2 7 0* 37 323
0 0* IB 477 ft ) -ft 0* 16 342
1 64* 77 16 ft 1 -7 0* 1 276
2 14* 3 1*9 ft 1 -6 45* 20 42
J 103 108 12 « 1 -3 41* 12 4)4 0* 8 467 a i - 4 142 126 11
5 54* Jt 52 ft 1 -1 0* 19 473
4 71* 17 4) s ) -2 24* 71 867 0* 23 5)6 ft 1 -1 54* 1C6 39
• 8 0* 37 376 •) 1 0 0* 1ft 439
 K Fob* F c a lc  S igF
61*
92 *6*0* 
*9 * 
0* 
0* 
43* 
35* 
0* 
67* 
14* 
39* 
0* 
32* 0* 0* 
0* 
0* 
0* 
83* 
50* 
0* 
59* 
4 9* 
52* 
33* 
0* 
149 
0* 
34* 
0* 
119 
46* 
71* 0* c*
33*
0*0*
63*
113
0*
93 
H 3
71*
0*
25*
0*
67*
3 7* 
0* 
0*
17*
0*
99IS*
0*
49*C*Sf*
0*
4 4 *
4 4 *
0*
69
0*
0*22*
13*
100
0*
36*
60*
14*
45*
0*
0*
29*
0*
45*
52*
0*
0*
23*
31*
0*11*
*2 *
43*
0*21*
33*
0*
0*
46*
57*
70*
71*
0*
0*
33*
0*
37*
0*0*
59*
0*
0*
0*
4 7* 
30*
0*
46*
0*0*
H K
74 21 9
79 15 9
30 63 9
17 482 9
53 76 9
38 521 9
15 587 9
20 33 9
44 46 9
5 271 9
20 15 9
62 143 9
70 29 9
16 253 9
48 64 9
37 260 9
a 476 9
25 459 9
20 461 9
1 494 9
82 23 9
37 70 9
IQ 539 9
45 13 9
22 31 9
51 18 9
7 51 9
41 463 9
131 10 9
80 497 9
87 61 9
41 501 9
140 11 9
23 52 9
29 36 9
65 270 9
45 522 9
21 92 9
41 106 9
34 284 9
33 14 9
113 9 9
20 272 9
94 12 9
197 9 9
49 14 9
21 458 9
1 81 9
34 500 «
32 38 9
88 41 9
14 53'. 9
1 55 2 9
38 82 9
7 291 9
92 9 9
37 50
2 492 t
114 39 9
2 494 9
33 36 9
20 491 9
83 47 9
49 32 9
17 564 9
64 10 9
8 519 9
24 277 9
36 68 9
13 119 9
101 9 10
3 493 10
3 50 10
2 16 10
1 123 10
38 40 10
2 361 10
2 555 10
10 45 10
S3 540 10
38 32 10
31 27 ; d
42 363 10
0 494 10
9 73 10
30 50 10
31 540 10
19 101 10
5 23 10
12 27 10
2 360 10
8 36 10
44 42 10
i 377 10
10 301 10
27 40 10
10 42 10
48 24 10
0 31 10
41 546 10
37 346 10
38 39 10
13 330 10
64 13 10
11 484 10
20 312 10
12 19 10
38 472 10
36 432 10
37 304 10
15 76 10
64 71 10
28 312 to
16 12
26 340
27 505
Page 5 o f  5
Fobs F ca lc  S igF
13*
0*
52*
0 *
57*
29*
0*
0*
82*
0 *
29*
0 *
0*
77*
51*
61*
64*
0 *
61*
0 *
0 *
0 *
0 *c*
4 6 *
4 0 *
0 *
85
58*
0 *
0 *
47*
43*
0 *
0 *
0 *
37*
52*
63*
63*
73*
82*
■il*
0 *0*0*0*
46*
0 *
0 *
75*
32*
43*
31*20*
0 *0*
26*
32*C*
0*
41*
0*
0*c*0*
16*
*5*
53*
4 2 *68
0*
58*
4 1 *
34*
37*
0*
0*
0*
36*0**0*0*
0*0*0*
0*
50*0*
52*
73*0*
49*0*20*0*0*
0*0*0*
30*
39*
32*0*
0*
43*
43*
37*
30*
0*0*
34*
76
9 111
25 490
37 20
30 496
53 22
31 89
70 496
14 505
5 41
2 520
7 26
5 525
37 530
58 14
37 19
49 32
39 18
4* 525
31 41
15 466
19 495
15 497
27 511
7 306
15 35
26 4 .
15 511
86 14
59 19
24 489
20 529
34 30
22 67
29 301
17 562
48 312
14 24
39 33
31 16
72 18
55 15
102 13
39 53
32 526
55 353
15 353
38 318
42 35
42 545
31 283
100 14
35 59
6? 24
25 70
14 62
5 560
44 329
43 58
54 31
39 525
35 524
38 23
1 505
3 570
11 546
6 310
25 54
19 32
34 16
0 38
46 10
11 479
10 40
18 40
30 33
51 37
24 488
2 517
7 469
40 61
22 548
2 70
10 503
10 331
42 307
22 546
31 322
11 36
7 529
33 26
20 38
1 313
4 31
32 509
30 98
37 511
11 330
7 331
51 294
10 598
16 33
8 47
1 ) 36
46 292
3 538
47 31
41 30
26 24
57 20
30 333
60 569
60 22
78 12
R e f l a t i o n *  f l a g g e d  w i t h  * n  a s t e r l i k  w e r e  c o n s i d e r e d  u n o b s e r v e d .
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a lu e i
H K
1C‘ Fobs 
Fobs
and 10*Fca lc 
F ca lc  S lgr
f o r  b 
!!
C024649 
K L Fobs Fcalc SigF H K L Fobs Fcalc S igF H K L
P»Be 1 
Fobs Fca lc
o f  9 
SigF
, 3 333 517 22 10 8 -7 290 311 22 7 7 -6 444 442 23 1 12 -5 0* 12 948
1 A 203 221 22 10 8 -7 290 311 21 10 -6 0* 35 611 1 12 -5 0* 12 1999
1 6 219 221 21 11 3 -7 0* 78 1228 7 10 -6 122* 35 71 1 15 -5 112* 132 50
1 9 U C * 56 56 11 3 -7 101* 7a 64 7 10 -6 84* 35 113 1 15 -5 133* 152 73
1 V 0* 56 1999 11 6 -7 88* 52 110 7 13 -6 317 350 20 1 18 -5 0* 106 11802 1 216 207 22 11 6 -7 0* 52 1240 7 13 -6 345 350 18 1 18 -5 69* 106 120
2 4 89* 85 45 12 1 -7 96* 6 70 7 13 -6 359 349 17 1 21 -5 134* 103 502 7 109* 1C6 70 12 I -7 0* 6 1215 7 16 -6 0* 87 667 1 21 -5 104* 103 84
2 7 71* 106 108 12 4 -7 309 323 18 7 16 -6 98* 87 98 2 1 - 5 63* 16 62
2 7 107* 106 39 12 4 -7 302 323 23 7 16 -6 67* 87 151 2 4 - 5 137* 144 41
3 2 145* 154 39 12 7 -7 50* 117 109 8 2 -6 48* 129 160 2 4 - 5 131* 144 33
3 5 43* 131 89 12 7 -7 141* 117 76 a 2 -6 0* 129 1110 2 7 - 5 0* 70 857
3 5 164 131 24 1) 2 -7 247 267 23 8 5 -6 649 654 21 2 7 - 5 67* 70 103
3 8 64* 13 122 ■ » 2 -7 243 267 22 8 5 -6 631 654 21 2 10 -5 27* 117 295
3 8 14C* 13 29 S3 5 -7 51* 54 1BQ 8 8 •6 108* 115 46 2 10 -5 115* 117 38
4 3 69* 63 113 13 5 -7 88* 54 110 8 8 -6 55* 115 196 2 10 -5 0* 117 9641 6 0* 11 1999 14 3 -7 199 168 25 8 8 -6 133* 115 75 2 13 -5 0* 36 528k 6 0* 11 1140 14 3 -7 54* 168 :oa 8 11 -6 312 298 19 2 13 -5 0* 36 1999
5 i 33* 131 2 52 14 3 -7 100* 168 96 8 11 -6 25* 298 25 2 16 -5 128* 85 74
5 4 94* 89 40 15 1 -7 121* 10 71 a 14 -6 0* 137 1143 2 16 -5 119* 85 41
6 2 2A6 231 18 15 I -7 0* 10 1257 8 14 -6 24* 137 439 2 19 -5 157* 149 38
6 3 C* 59 1999 15 1 -7 75* 10 72 9 3 -6 355 380 17 2 19 -5 120* 149 47
6 3 0* 59 1199 16 2 -7 0* 122 1999 9 3 -6 346 380 20 2 22 -5 0* 6 1199
7 3 68* 1C4 104 16 2 -7 107* 122 93 9 b -6 96* 148 100 2 22 -5 68* 6 1747 3 116* 104 39 1 1 -6 436 3 79 17 9 6 -6 46* 148 124 3 2 - 5 760 771 16
8 1 79* 50 122 1 4 -6 48* 97 118 9 9 -6 385 391 19 3 5 - 5 0* 71 865
B 1 69* 50 120 1 7 -6 54* 6 1)7 9 9 -6 372 391 19 3 5 - 5 0* 71 1999
q 2 60* 7 133 7 -6 0* 6 985 9 12 -6 225 178 27 3 8 - 5 240 216 18
9 2 31* 7 286 1 7 -5 0* 6 546 9 12 -6 191 178 30 3 B -5 238 216 20
; 2 399 371 19 I 10 -6 IBS 122 25 9 12 -6 143* 178 77 )  11 -5 144* 135 32
1 2 381 371 20 1 10 -6 150* 122 30 9 13 -6 160* 175 38 3 11 -5 120* 135 36
1 5 346 36) 18 1 10 • 6 87* 122 103 9 13 -6 0* 175 1193 3 14 -5 514 508 221 8 64* 6 63 I 13 -A 0* 96 599 9 15 •6 0* 175 1342 3 14 -5 447 508 22
1 8 0* 6 1999 1 13 -6 112* 96 6Q 10 -6 72* 93 6 ) 3 17 -5 0* 97 1083
1 11 276 298 19 1 1 ) -A 0* 96 1179 10 1 -6 109* 93 44 3 17 -5 126* 97 611 277 298 18 1 IA -6 C* 117 1110 10 1 -6 100* 93 90 3 20 -5 115* 98 88
1 11 264 298 20 j 16 6 72* 117 77 10 4 *6 21* 0 433 3 20 -5 79* 98 106
1 14 C* 51 12*9 i 19 -A 1C 3* 113 116 10 k -6 87* 0 109 4 3 - 5 312 312 1*1 14 93* 51 73 1 19 -A 35* 113 174 10 7 -6 0* 112 1149 4 3 - 5 266 312 19
2 3 348 542 21 2 2 -A 333 346 15 10 7 -6 0* 112 635 4 6 - 5 80* 35 99
2 A 384 366 IA 2 5 -6 398 395 18 10 7 -6 0* 112 1187 4 6 - 5 100* 35 43
2 6 374 366 21 2 5 -6 402 395 20 10 10 -6 324 288 20 4 9 - 5 153* 148 30
9 360 386 13 2 fl -6 323 )42 18 10 10 -6 314 28a 21 4 9 - 5 167* 148 28
2 9 358 3HA 18 2 11 -A 128* 144 37 10 10 •6 319 288 19 4 12 -5 123* 119 73
2 12 58* 3) 138 2 11 -A 126* 144 67 10 13 -6 313 270 19 4 12 -5 137* 119 50■> 12 0* 33 1231 2 11 -6 43* 144 109 10 13 -6 244 270 26 4 15 -5 0* 102 1109
2 12 c* 3) 646 2 14 -A 165 380 21 11 2 -6 433 458 26 4 15 -5 0* 101 1050
2 15 87* 4 99 2 14 -A 363 380 17 11 2 -6 471 458 21 4 IS  -5 129* 101 40
; 13 67* 4 128 2 14 -6 407 380 17 11 5 -6 471 449 20 4 18 -5 105* 75 97
2 13 C* 4 1)15 2 11 -A C* 73 11B8 11 5 *6 473 449 17 4 18 -5 32* 75 281
3 1 291 300 20 2 17 -6 71* 73 131 11 8 -6 362 361 19 4 21 -5 221 204 30
3 4 69* 109 105 2 17 -A 92* 73 110 11 8 -6 382 361 18 4 21 -5 173* 204 38
3 J 482 4 90 21 2 20 -6 0* 53 1217 11 11 -6 219 175 28 5 1 -5 568 563 18
3 1C 117 355 20 20 -6 0* 35 1999 11 11 -6 38* 175 191 5 4 - 5 101* 95 79
3 10 345 355 14 3 3 -A *74 490 20 11 11 -6 152* 173 80 5 4 - 5 96* 95 43
3 15 361 333 15 3 6 -A 319 334 19 12 -6 474 4 73 20 5 /  -5 0* 142 969
) 13 09* 91 90 3 6 -6 328 134 17 12 -6 *A7 475 22 5 7 - 5 141* 142 49
3 1) ic * 91 390 ) 9 -6 92* 76 87 12 -6 23) 183 ’ 3 5 10 -5 344 342 18
4 2 71* 1C4 108 3 9 -6 0* 76 1066 12 -6 194 183 29 5 10 -5 310 342 17
4 5 42* 4 4 201 3 9 -6 36* 76 143 12 -6 2A2 239 3 4 5 13 -5 62* 15 83
* 3 4 4 1999 3 12 -4 379 39) 17 1? -6 274 239 24 5 13 -5 42s 1* 215
4 8 C* 9 1999 3 12 -6 380 39) 19 12 12 -6 9** 273 1*0 5 16 -5 198 226 28
4 0 0* 9 11 78 ) 13 -A B2* 197 122 12 -6 296 273 21 5 16 -5 0* 226 1231
4 11 120* 40 A 7 3 13 -A 139* 197 32 i2 12 -6 266 273 26 5 16 -5 238 226 24
4 11 33* *0 78 ) 11 -6 181* 163 30 1 ) -6 0* 80 1110 5 19 -5 194* 182 32
4 14 C* 114 1221 3 18 -6 79* 165 125 13 -6 48* 80 201 5 19 -5 194 182 31
4 14 80* 114 90 4 I -6 3A9 373 20 13 -6 70* 65 135 6 2 - 3 689 695 17
I 14 10 i* 114 78 4 1 *6 624 375 19 13 -6 0* 63 1116 6 5 - 5 165* 145 29
5 1 0* 7) 1999 4 4 -6 0* 27 1021 13 -6 0* 1) 1999 6 5 - 5 160* 145 29
5 ) 82* 73 96 4 4 -6 77* 27 106 13 -6 0* 1) 1227 6 8 - 5 102* 181 68
3 A 0* 21 1999 4 7 -6 709 716 19 11 10 -6 9 )* 187 68 6 8 - 5 161* 181 32
3 9 103* 1 36 84 4 7 -6 707 716 19 1 ) 10 •6 95* 1B7 127 6 11 -5 23* 22 229
3 9 0* 136 1266 4 7 -6 70’ 716 20 5 4 -6 134* 140 32 6 11 -5 43* 22 227
3 12 0* 102 A8) 4 10 -6 91* M 84 14 •6 125* 140 85 6 14 -5 249 . 50 23
5 12 111* 102 18 4 1C -6 11U* 88 39 1* -6 153* 140 33 6 14 -5 254 260 23
3 12 G* 1C2 12)6 4 10 -6 71* 88 115 14 -6 92* 113 60 6 17 -5 100* 216 108
A 1 146* 190 45 4 n  -5 2)5 220 2) 14 -6 94* 113 63 6 17 -5 191* 216 31
A 4 316 3?A 21 4 13 -6 245 220 19 14 -6 64* 13 16) 6 20 -5 0* 5 12154 4 498 324 24 4 1 ) -A 244 220 21 14 -6 n* 1 ) 1197 6 20 -5 n* 5 1999
A 7 217 213 24 4 16 - 6 119* 64 42 15 -6 3 78 410 28 7 3 - 5 59* 64 141
A 7 122* 21 ) 77 * 16 -6 0* 64 1999 13 -6 417 410 19 7 6 - 5 0* 102 959
A 7 244 21) 22 4 19 -6 94* 4 58 15 -6 99* 34 113 7 6 - 5 4 4 * 102 18)
A 10 n i * <34 37 4 19 -6 0* 4 1)40 13 -6 93* 34 109 7 9 - 5 82* 5 111
A 10 IAS* 134 SO 4 19 -6 0* 4 12)6 15 -6 145* 176 61 7 9 -5 96* 5 100
A 1 ] c* 116 1287 5 2 -6 417 402 19 15 -6 173* 176 37 7 12 -5 406 405 20
A 13 100* 116 45 5 3 -6 612 586 20 16 ■6 128* 26 45 7 12 -5 303 405 19
A 13 0* 116 1264 5 3 -6 596 386 22 16 -6 0* 26 1050 7 15 -> 0* 81 1164; 2 212 212 22 5 8 -6 32) 340 22 16 -6 0* 26 605 7 15 -5 94* 81 57
7 2 211 212 2 4 5 8 -6 1 ) ) 340 22 16 -6 1)9* 165 42 7 18 -5 115* 21 88
7 3 42* 112 199 5 11 -6 198 201 24 16 -6 181* 163 33 7 18 -5 42* 21 248
7 3 98* 112 95 5 \1 -6 195 201 25 16 -6 101* 3 ) 102 8 I  -5 496 445 197 8 2 )9 248 2 ) 5 14 -6 54* 1)3 191 16 -6 0* 3 ) 1241 0 1 -5 455 445 21
7 8 780 248 20 5 14 -6 93* 13) 51 17 -6 21) 234 29 8 4 - 5 221 229 21
7 11 C* 116 1 )6 ) 5 14 -6 126* 1)3 41 17 -6 224 2)4 26 8 4 - 5 220 229 26
7 11 C* 116 1274 5 17 6 0* 0 1214 17 -6 2** 2)4 24 8 7 - 5 554 495 22
/ 1 i 0* 116 1267 5 17 -6 0* 0 1191 17 -6 126* 13) 48 8 7 - 5 51) 495 24
8 3 0* 21 1999 5 17 -6 0* 0 1)29 17 *6 196 15) 31 8 10 -5 226 203 25
8 1 0* 21 1110 6 )  -6 577 598 19 18 -6 1*0* 48 80 8 10 -5 95* 20) 1 2 :
8 6 206 202 25 6 )  -6 606 598 20 18 -6 o* 49 12)6 8 13 -5 0* 56 1078
8 A c* 2Q2 1262 6 6 -A )09 280 19 18 -6 90* 48 119 8 13 -5 81* 56 117
* 9 30* 63 185 6 6 -6 299 280 19 19 -6 114* 91 76 8 16 -5 337 403 14
8 9 M* 65 1)0 6 9 -6 246 277 2 ) 19 -6 129* 93 8 ) 8 16 -5 36) 40) 19
» 1 93* 89 54 6 9 -A 251 277 22 19 -6 79* 169 82 8 19 -5 0* 156 666
9 1 ;c6 * 89 62 6 12 -6 0* 6 617 19 -6 169* 169 37 8 19 -5 137* 156 47
9 4 48* 72 10) 6 12 -6 0* 6 1086 19 -6 22) 169 29 9 2 - 5 378 376 16
9 4 0* 72 1999 6 12 -6 70* 6 1)2 20 -6 DO* 172 50 9 2 - 5 35) 376 20
9 7 139* 141 71 6 13 -6 114* 142 46 20 •6 0* 172 1256 9 5 - 5 99* 29 47
9 7 0* 14) 1 j09 6 13 -6 99* 142 51 1 -5 116* 180 46 9 5 - 5 06 29 1C02
9 10 0* 16 1999 6 15 -6 0* 142 650 1 -5 1*3 180 21 9 8 - 5 366 391 20
9 10 0* 16 1204 7 1 6 265 246 18 1 *5 19) 193 21 9 8 -5 40) 391 24
10 2 183* 198 19 7 1 -6 257 246 21 1 -5 152* 19) 27 9 8 - 5 377 391 22
SO 2 167* 198 )1 7 4 -A 49* 16 171 1 -5 298 316 18 9 U  -5 508 467 25
10 3 236 251 20 7 4 -6 59* 16 139 1 -5 )05 116 15 9 11 -5 490 467 24
10 5 2)7 251 2 4 7 7 -6 440 442 23 1 -5 )Q7 116 21 9 1 ) -5 451 467 26
P e f l e r f la g g e d  « | < h  a n  a i t e r l s k  w e r e r o n * I d e r e d  unobserved
01
Value* o f 
H K L
10*Fob* 
Fob*
and lfi*F ca le  
F ca lc  S lgF
fo r  NC024 
H X
9
Fobs Fcalc S lgF H X Fobs F c a lc S lgF H X L
Page 2 
Fobs F ca lc
o f  9 
SlgF
9 1* - 0* 52 12C8 1 14 253 209 22 9 * - 383 393 24 21 1 - * 350 362 21
9 1* - 48* 52 213 1 14 185 209 29 9 7 - *42 *29 23 21 1 -4 394 362 18
9 17 - 0* 39 11*7 1 17 569 526 25 9 7 - 479 *29 21 21 4 -4 0* 20 1999
9 17 - 106* 39 106 1 17 367 525 2* 9 10 42* 2 234 21 * -4 0* 20 1141
10 3 - 115* 74 56 1 20 0* 98 1106 9 10 o* 2 502 21 7 -4 0* 80 1999
10 3 - C* 7* 991 1 20 *8* 98 229 9 10 111* 2 96 21 7 -4 0* 80 633
10 b 524 500 24 1 23 119* 8 105 9 13 - 222 2*0 33 22 2 -4 68* 93 179
10 6 - 535 SCO 22 1 23 76* 8 88 9 13 - 234 2*0 27 22 2 -4 98* 93 68
10 9 - 666 638 23 1 26 0* *4 1321 9 16 - 0* *2 1085 22 5 -4 80* 213 99
10 12 - 59* 129 187 1 26 0* 44 1999 9 16 13* *2 442 22 5 -4 170* 213 45
10 12 - 138* 129 77 2 3 179 1*2 19 9 19 - 153* 139 *4 23 3 -4 0* *8 1232
13 15 - 0* *7 11*5 2 3 171 1*2 22 9 19 115* 139 io ; 13 3 -4 116* *8 115
10 15 - 0* *7 1999 2 6 590 551 16 10 2 • 400 379 21 2 i 6 -4 132* 159 58
11 1 * 86* 104 97 2 6 550 551 19 10 2 - 406 379 19 2 ) 6 -4 0* 159 698
11 4 - 64 7 622 2G 2 9 345 378 19 10 5 61* 100 77 24 1 -4 *6 * 30 276
: i 4 - 629 621 22 2 9 3*3 37B 18 10 5 76* 100 130 24 1 -4 107* 30 115
11
; i
7 - 0* 18 575 2 12 503 300 21 10 8 - 13** 130 58 24 4 -4 56* 22 125
7 - *5* 48 227 2 12 508 499 22 10 8 - 176* 130 33 24 4 -4 0* 22 665
n 10 - 0* 27 594 2 15 502 *97 25 10 11 375 388 23 25 2 -4 142* 22 93
t i 10 - 73* 27 131 2 15 512 497 25 10 u 406 388 18 25 2 -4 0* 22 1999
i i
i i
10 - 12** 27 48 2 IB 23* 97 2*3 10 1* 0* *9 1999 1 1 - 3 665 675 14
13 - 198* 241 54 2 18 71* 97 1*7 10 1* 137* *9 80 1 4 - 3 205 226 IB
U 1 ) - 94* 211 137 2 21 280 312 23 10 17 281 275 26 1 7 - 3 1745 1779 12
i i 16 - 0* 86 1257 2 21 ?R0 312 23 10 17 301 275 23 1 7 - 3 1771 1778 12
i i 16 - 10** 86 105 2 24 0* 93 1168 10 20 150* 19* 93 1 10 -3 555 5*6 18
12 2 - 113* 10) 77 2 2* 0* 9 ) 1999 10 20 221 19* 33 1 10 -3 550 5*6 18
12 2 - 115* 10J 88 3 1 807 818 i * 11 3 71* 81 63 1 13 -3 660 661 19
12 X *57 481 2* 3 390 352 IB U  3 83* 81 5* 1 13 -3 681 661 19
12 5 - 512 481 25 3 7 395 350 IB U  6 296 313 20 1 16 -3 843 835 19
12 8 - 96* 59 109 3 7 416 357 19 11 6 299 313 21 1 16 -3 8B3 835 20
12 H - 0* 59 580 3 10 261 265 :e 11 9 508 495 14 1 19 *3 262 236 25
12 11 - 50* 5) 221 3 10 243 263 19 11 9 494 495 21 1 19 -3 221 235 29
12 11 - 0* 5) 6C6 3 13 *62 473 2* 11 12 266 230 25 1 22 -3 0* 75 1028
12 11 - 10 7* 53 96 3 13 *59 473 23 11 12 210 230 31 1 22 -3 0* 75 1999
12 14 - 109* 110 111 3 16 7*0 701 20 11 15 0* 40 1160 1 25 -3 94* 27 79
12 14 - 74* 110 02 3 16 7C8 701 21 11 15 96* 40 120 1 25 -3 0* 27 1999
13 3 - 84* 130 90 3 19 93* 50 109 11 18 132* 2*2 n o 2 2 - 3 204 235 16
13 6 - 442 412 13 3 19 92* 50 116 11 18 225 242 32 2 5 - 3 341 359 20
13 6 - 442 *12 23 3 22 2f!0* 177 75 12 1 379 3 B0 21 2 5 - 3 359 359 20
13 9 - 3 73- 176 37 3 22 134* 177 31 12 1 379 380 22 2 8 - 3 1637 1664 13
13 9 - 209 176 32 * 2 515 51* 16 72 4 2*1 227 22 2 8 - 3 1648 1663 12
13 12 - 302 32) 25 4 5 182 139 22 12 7 *86 503 25 2 11 -3 118* 2? 35
13 12 - 338 323 21 4 5 197 139 22 12 7 520 503 22 2 11 -3 fl* : ; 1059
13 12 - 287 323 26 4 8 869 881 16 12 10 916 866 71 2 14 -1 iZ 361
13 15 * 133* 38 51 * e e71 881 16 12 10 89 ) 866 2 a « - * 66* 30 134
13 15 - 0* 38 1999 4 11 1*2* 201 3) 12 13 278 26* 2 17 i 676 635 22
1* 1 - 3*0 301 17 * 11 188 201 25 12 13 2*5 26* 2 1 7 - 3 638 635 23
1* 4 * 112* 87 97 * 11 817 832 20 12 16 23* 202 31 2 20 -3 210 203 32
; a 4 - 103* B7 97 * 1* 796 832 19 12 16 87* 202 150 2 20 -3 91* 202 137
14 4 - 0* 87 1391 * 17 237 7)6 26 13 2 0* 19 1999 2 23 -3 117* 30 59
* ^ 7 - 205 198 30 * 17 26* 2)6 22 13 2 0* 19 9*8 2 23 -3 64* 30 193
14 7 - 2)2 190 28 4 20 0* 4 ) 1028 13 3 92* 63 108 2 26 -3 66* 91 119
14 10 - 447 4*3 25 * 23 78* * ) 139 1? 8 206 178 33 2 26 -3 115* 91 122
;* 10 - 439 *43 23 * 23 0* 97 1158 13 8 190* 178 33 3 3 - 3 51* *37 17
14 13 106* *6 119 * 23 *5* 97 27* 13 11 184* 182 38 3 6 - 3 795 809 14
14 13 9** *6 119 5 J 182 179 20 13 U 86* 1B2 148 3 6 - 3 795 809 " 4
13 2 - 345 335 19 5 3 223 179 IB 13 1* 37* 9 321 3 9 - 3 831 897
11 2 - 333 335 18 5 < 15* *1 217 13 1* 88* 9 1)5 3 9 - 3 797 896
11 5 - 48* 184 231 1 6 62* 41 119 13 17 155* 16* 48 3 12 -3 95* 150 48
13 5 - 117* 184 52 i  6 37* *1 120 13 17 108* 16* 1)0 3 12 -3 148* 150 31
11 8 - 81* 1*7 81 5 9 682 681 IB 1* 3 369 398 19 3 15 -3 66* 99 1)1
15 8 - 192* 1*7 16 5 9 679 681 18 1* 6 250 259 25 3 15 -3 98* : :o 52
15 11 - 
11 -
17* 13 327 5 1? 0* 44 989 1* 6 261 259 25 3 18 -3 32* : 331
15 0* 13 658 5 12 62* 44 78 1* 9 30) 26* 23 3 IB -3 0* l 1999
15 11 - 0* I ) 667 5 15 30 7 111 21 1* 9 297 26* 2* 3 21 -3 218 227 31
16 J - 0* 46 136) 5 15 120 111 19 1* 12 33* 378 23 3 21 -3 209 227 33
16 3 • 0* 46 108* 5 18 15~* *, > J8 1* 12 376 371 21 3 24 -3 146* U S 51
16 3 - 0* *6 1022 5 18 i*9 * V 52 1* 15 0* 59 1239 3 24 -3 99* 118 132
16 6 - 323 316 2 ) 5 21 10ft* 99 113 1* 15 0* 59 1999 * 1 - 3 53* 582 14
16 6 - 337 316 2) 5 21 14P* 99 *3 13 1 230 230 24 4 4 - 3 268 2*8 15
16 9 - 0* 56 63* 6 1 1020 1040 1) 15 1 226 230 36 * *  -3 249 2*8 15
16 9 - 0* 56 1186 6 * 189 199 22 15 * 39) * 0 ) 19 * 7 - 3 469 *69 20
16 9 - IC2* 56 115 6 7 275 296 18 15 7 6*B 661 25 4 7 -J 492 *69 19
16 12 • 73* 1)5 99 6 f - 769 296 18 15 7 65 ) 661 26 * 10 -3 118* 197 36
16 12 - 85* 1)4 159 10 - 126* 226 7* 15 10 *77 *32 24 * 10 -3 148* 197 28
17 I - 270 246 2) 6 10 196 226 25 15 10 *21 *32 22 * 13 -3 61C 617 21
17 1 - 291 2*6 21 6 13 30) 5)1 22 15 13 0* 78 1181 * 13 -3 618 617 20
17 1 - 240 216 25 6 1 ) 507 331 2 ) 15 1 ) 61* 78 2)1 *  16 -3 439 *00 15
17 4 - 151 372 21 6 16 7»* 166 110 16 2 0* 111 10*4 * 1 6 - 3 398 399 22
17 7 - 3)9 350 22 6 16 50* 186 220 16 2 114* 111 *6 * 19 -3 0* 80 563
17 7 - 343 150 2 ) 6 19 202 98 30 16 3 185* 200 t* * 19 -3 62* 80 179
17 10 - 268 228 27 6 19 122* 98 *6 16 B 288 307 26 * 22 -3 382 339 20
17 13 - 295 2 28 25 6 22 21* 77 3*1 16 8 30) 307 2* * 22 -3 3)5 339 22
2 - 108* 111 56 6 22 65* 77 205 16 11 386 *08 23 * 25 -3 202* 266 40
18 2 - 68* 11) 164 7 2 72* 717 16 16 11 *01 *08 21 * 25 -3 244* 266 4B
18 5 • 187* 191 35 7 5 101? 975 16 16 1* *6* 89 166 5 2 *3 1)36 1309 11
18 5 - 1 *** 191 91 7 3 1005 973 16 16 1* 98* 89 1)3 5 2 - 3 1352 1309 12
19 8 - 0* 34 1999 7 8 968 885 18 17 ) 2*3 293 27 5 5 - 3 902 911 1*
18 8 - 0* 5* 665 7 8 9*2 086 17 17 3 2*8 29) 28 5 5 - 3 9 )5 911 1*
19 3 - 0* 9 1)99 7 11 16** 179 3* 17 6 0* 108 1197 5 8 - 1 855 896 16
19 3 - 10** 9 1 36 7 11 20* 179 26 17 6 10** 108 65 5 8 - 3 876 896 15
19 6 - 0* 64 1999 7 1* *79 *05 I I 17 9 335 317 2* 5 11 -1 •04 682 18
19 6 • 0* 6* 6 )0 7 1* 368 *05 IB 17 12 280 281 29 5 11 -3 79 682 18
23 1 - 2*3 230 27 7 17 0* 18 1069 17 12 215* 281 55 5 1* -3 '37 3*9 17
70 1 • 186* 2.0 35 7 17 0* 10 1999 18 1 173* 203 35 5 1* -3 320 3*8 17
23 4 • 122* 84 95 7 20 96* 1 110 IB 1 56* 203 210 5 17 - ) 288 29 ) 21
20 4 - B 4 * 84 137 7 20 0* ) 1999 18 * 5*8 552 27 5 17 -3 297 293 22
20 7 • 133* 150 7* 8 3 c* 20 785 18 4 559 3)2 26 5 20 -3 38* 113 17*
23 7 - 160* 150 87 8 3 53* 20 140 18 7 256 23* 29 5 20 -3 156* 11) *0
21 2 - 104* 138 118 8 6 *63 *27 17 18 10 78* 207 197 5 23 -3 11** 112 115
21 2 * 60* 1)8 116 8 6 *37 *27 22 18 10 213 207 3* 5 23 -3 B9* 112 139
21 5 - 0* 27 1999 8 9 2*0 221 2 ) 19 2 3 )3 551 28 6 1 - 3 1202 1181 12
2i 1 - 0* 27 651 8 9 216 221 2 ) 19 2 602 3)1 2* 6 3 - 3 1197 1181 1)
22 1 - 58* 146 211 8 12 51) 361 26 19 3 200* 226 51 6 6 - 1 198 2 )6 21
22 )  * 11** 146 97 8 12 579 561 22 19 5 212* 226 36 6 6 - 1 221 236 19
21 1 237 218 27 0 15 186* 192 1) 19 8 1*6* >87 51 6 9 - 3 171 376 25
23 1 - 128* 218 84 8 15 189* 192 31 19 8 117- .87 52 6 9 - 3 386 376 19
1
1
I
2 - 16) 380 19 a 18 tO) 339 2* 19 11 * ) • 91 22* 6 12 -J 391 358 2)
5 10)3 1021 1) 8 18 326 339 22 19 U 0* 91 1215 6 12 -3 328 358 IB
5 1C1 9 1020 13 8 21 5** 62 221 20 3 * 9 ) 5** 27 6 1 5 - 3 61* 662 23
1
1
1
1
• 4)6 397 20 8 21 *1* 62 113 20 3 562 3«* 25 6 15 -3 578 661 25
8 - 429 197 19 9 1 95) 9)5 11 20 6 *7? *71 20 6 1 8 * 3 **G *51 20
11 - 107* 158 *5 9 1 955 9)5 16 20 6 *90 *71 20 6 18 - 3 *89 *51 22
11 1)5* 158 4 9 9  4 *29 19) 19 20 9 302 291 27 «. 21 -1 228 25 ) 31
R e d e e t l c m t  w ith  an a s t e r i s k  were  c o n s i d e r e d  u n o b ie r v e d
83
Values o f  lC *Fobs and 10*Fcalc fo r  HC024649
u R. L Fobs F ca lc S llF H K L robs Fca lc S igF
' " * ------- -------- ------ - ------ -------- ------
6 21 -3 239 253 29 13 -3 521 484 23
6 24 -3 0* 151 666 16 -3 72* 49 19*
6 24 -3 151* 131 48 16 -3 139* 49 101
7 1 -3 813 828 13 2 -3 120* 102 59
7 4 -3 320 303 15 5 -3 424 395 22
7 4 -3 338 301 20 8 -3 332 336 24
7 7 -3 394 407 22 8 -3 355 336 22
7 7 -3 372 407 17 U  -3 198* 260 51
7 10 -3 88* 80 56 14 -3 121* 129 113
7 10 -3 j 14* 80 61 1* -3 159* 129 71
7 13 -3 507 503 23 3 -3 71* 73 64
7 13 -3 502 503 23 6 -3 164* 210 69
7 16 -3 821 894 21 9 -3 212* 186 36
7 16 -3 873 894 21 12 -3 118* 158 96
7 19 -3 0* 64 1130 12 -3 136* 158 108
7 19 -3 91* 84 122 1 -3 233 268 27
7 22 -3 0* 37 1223 1 *3 251 268 25
7 22 -3 94* 37 131 4 -3 464 471 222 -3 126* 107 *7 * -3 460 471 27
6 r; -3 208 171 21 . 7 -3 5*1 523 238 1 664 662 19 10 -3 217* 255 37
8 733 662 18 13 -3 156* 1 52
8 1 1 572 527 22 13 -3 89* 1 163
- 1 1 - 563 528 23 2 -3 0* 5* 1045
: 4 - 463 446 27 2 -3 83* 5* 76
H i • - 453 446 2* 5 -3 215 213 34
8 17 - 279 26C 25 5 -3 178* Z18 41
8 17 - 255 260 26 8 -3 79* 137 170
8 20 - 143* 16 8* 11 -3 103* 3 130
8 20 101* 16 67 3 -3 62 10 71
a 23 - 0* 177 1339 3 j 63* 62 96
a 23 - 0* 177 1999 6 -3 199* 256 39
9 3 -! 381 '-.9 18 6 -3 232 256 33
9 3 - 3*9 13 9 -3 119* 176 123
9 6 - d* 93 421 1 *3 161* 192 42
9 6 - 128* 93 50 1 -3 1*6* 192 49
9 9 187 184 23 4 -3 0* 74 1999
9 9 - 12** 184 44 7 -s 68* 58 196
9 12 - C* 109 983 2 -3 0* 141 1122
9 17 - 0* 109 1999 2 -3 52* 1*1 2*4
9 13 - 445 41* 20 5 -3 0* 23 1999
9 13 - 430 *14 IB 5 -3 109* 23 116
9 18 - 220 212 31 8 - 3 247 267 35
9 IB * 219 211 31 8 -3 261 267 32
9 21 - 400 388 21 3 3 165* 172 69
9 21 - 400 388 20 6 -3 98* 1*6 84
10 I -; 40C 344 16 0* 61 622
10 1 * 355 344 17 1 -3 0* 61 1160
10 4 - 742 759 17 1 -J 0* 61 1130
:o 7 - 149* 144 45 * -3 257 263
10 10 - 106* 7 ICO 4 -3 265 283
10 10 - 44* 7 129 2 -3 0* 78 ],
1C 13 - 0* 20 1107 2 -3 90* 78 1 > v
10 13 - 0* 20 1999 1 -2 106* 101 *8
10 16 - 0* 59 1999 6 -2 1131 :C93 12
1C 16 - 14 8* 59 82 9 -2 6*9 J/. 16
10 19 - 80* 109 02 9 -7 639 ’ ■ i. ;/,
:o 19 - 45* 109 276 12 -7 C* a
u 2 - 204 218 21 12 -2 7 ", * 76 ;C8
n 5 - 229 221 21 13 -2 81* 34 98
u 5 - 24 2 221 21 15 -2 ; • 34 810
11 8 - 156* 138 45 18 -7. 130* 174 44
11 11 - 484 *5* 26 l a 107* 17* 7*
11 U - 507 43* 21 21 -2 510 *75 28
i : 14 - 545 491 25 21 -2 485 *71 22
i i 14 - 472 *93 2 ) 2* -2 119* 68 61
11 17 - 157* 211 88 2* -2 C* 68 1999
1! 17 - 215* 211 27 -2 12** 81 127
11 20 227 232 V 27 -2 0* 83 1999
11 20 - 232 232 34 1 -2 231 251 15
12 3 - 278 111 19 4 -2 1116 1083 11
12 6 - 210 213 2) * -2 932 888 13
12 9 - 184 37* 19 7 -2 92 7 888 13
12 12 - 101* 1*1 84 10 -2 0* 28 719
12 13 - l a s * 218 *0 10 -2 79* 28 86
12 15 - 171* 218 4 3 13 -2 0* 91 751
12 18 - 214* 166 35 11 -2 *1* 91 98
12 18 - 159* 166 4* 16 -2 0* 12 460
13 1 - 186 212 24 16 -2 100* 12 91
13 4 - 226 210 2 ) 19 -2 670 645 2*
n 7 • 0* 14 9)3 19 -2 638 643 25
13 1 - *9* 14 217 22 -2 2 )8 264 30
n 10 - 270 280 2* 22 -2 229 26* 11
n 10 - 26* 2 BO 2* 2 5 2 1*4* 72 50
13 1 ) - 189* 17) 38 25 -2 122* 72 85
i i 13 - 146* 17) 89 28 -2 81* 58 107
n 16 - 0* 60 1123 28 -2 0* 58 1999
n 16 - 111* 60 118 2 -2 1371 1137 10
13 19 122* 37 112 5 -2 1727 17)1 11
n 19 - 75* 57 99 8 '7 295 3)0 13
14 2 0* 50 1999 1 -2 128 3)0 13
14 3 281 286 21 l i  -2 819 804 15
14 8 - 17* 102 299 U  -2 769 804 16
14 11 - 781 758 25 14 -2 608 619 19
14 14 511 509 2 ) 1* 2 621 619 20
14 14 52 7 309 21 17 - J 779 736 20
14 17 - 0* 12 12)8 17 -2 734 755 21
14 17 - 101* 12 75 20 -2 101- 158 118
14 .7 - 123* 12 11) 20 -2 123' 138 49
15 1 - 188 218 29 2 ) -2 1*9* 118 48
13 6 - *18 416 22 21 -2 127* 118 3*
15 > - 357 )27 20 26 -2 0* 11) 616
13 9 • 104 127 24 26 -2 116* 111 81
13 12 - 186* 228 40 1 -2 2)41 2 )5 ) 10
13 15 . 119* 39 116 6 -2 721 706 I*
13 i : - 86* )9 '49 2 -* 399 386 20
16 i - 88* 184 •8 9 -2 377 386 19
16 l - 0* 184 /*0 12 -2 0* 105 820
16 4 793 74* 21 12 -2 0* 103 19 J9
16 4 - 780 744 21 13 -2 26 7 234 20
16 7 • 476 46) 24 15 -2 290 234 H
16 10 - 168* 223 65 18 -2 123* 112 88
16 10 236 225 32 18 -2 0* 112 1099
16 11 448 *84 )• 21 -2 27* 323 26
R e f  1#/t cm* f l i t t e d  w ith  sn a i t * r i s k  w e r e con s id ered  un/dnex1
K L Fobs F ca lc S igF H K L
Page 3 
Fobs F ca lc
o f  9 
S igF
21 -2 188* 325 38 14 1 -2 532 540 20
2* *2 159* 159 88 1* 4 -2 441 408 22
2* -2 80* 159 94 1* 7 -Z 328 347 20
27 -2 0* 45 1159 1* 10 -2 399 370 19
27 -2 152* 45 90 1* 10 -2 375 370 21
1 -2 1127 1161 11 1* 13 -2 155* 115 69
* -2 504 471 17 14 16 -2 182* 231 45
7 -2 192 231 20 1* 16 -2 217* 231 37
10 -2 460 454 20 I *  19 -2 66* 39 228
10 -2 446 454 21 14 19 -2 0* 39 1298
13 -2 78* 68 n o 15 2 -2 53* 41 94
13 -2 173 68 26 15 5 -2 338 338 20
16 -2 0* • 79 885 15 8 -2 134* 10 64
16 -2 30* 79 323 15 11 -2 0* 4 1999
19 -2 47* 56 133 15 1* -2 94* 52 138
19 -2 0* '6 566 15 1* -2 103* 52 98
22 -2 175* 227 42 15 17 -2 64* 104 236
22 -2 204* 227 34 15 17 -2 0* 104 1149
25 -2 0* 66 119* 16 3 -2 188 168 29
25 -2. 126* 66 57 16 6 -2 115* 119 75
2 -2 471 439 17 16 9 -2 283 285 26
5 -2 74 7 7*8 15 16 12 -2 328 283 25
8 -2 211 219 19 16 IS  *2 328 341 26
8 -2 225 218 ia 16 15 -2 324 3*1 27
11 -2 535 5 '-0 22 17 1 *2 382 375 17
11 -2 514 559 20 17 * -2 589 528 24
1* -2 63* 639 21 17 7 -2 322 315 22
14 -2 629 639 21 17 10 -2 0* 9 1085
IV *2 56* 95 204 17 10 -2 7C» 9 180
17 -2 0* 95 1069 17 11 -2 14C* 108 104
20 -2 93* 9 132 17 11 -2 0* 108 1100
20 -2 109* 9 105 17 16 -2 0* 107 1999
23 -2 0* 15 1067 17 16 -2 c* 107 632
23 *2 0* 15 1999 18 2 -2 *23 *37 22
3 -2 93* 42 79 18 5 -2 405 *07 21
6 -2 1375 1302 13 18 8 -2 285 312 34
9 -2 310 355 23 18 11 -2 251 229 11
9 -2 169 355 16 18 1* -2 106* 163 101
12 -2 154* 155 32 19 1 *2 331 308 22
12 -2 177 155 26 19 3 -2 321 308 23
15 -2 24 7 287 25 19 6 -2 ICO* 38 122
15 -2 285 287 21 19 9 -2 126* 108 83
18 -2 272 294 2* 19 12 *2 86* 14 167
18 -2 301 29* 23 20 1 -2 67* 68 180
VI -7 111* 155 121 70 * -2 200* 262 35
21 -7 132* : ” 20 7 -2 79* 54 100
2* -2 181* 10] <,0 20 7 -2 0* 54 602
2* 2 187* 191 42 20 10 -2 194* 235 42
1 -2 0* 29 1999 20 13 -2 124* 85 117
4 -2 302 318 18 20 13 -2 0* 85 1192
7 -2 630 615 18 21 2 -2 77* 13 159
7 -2 624 61 j 18 21 5 -2 402 373 21
15 -2 579 564 20 21 8 -2 111* 182 72
: i  -7. *3* 19 129 21 11 *2 268 215 3?
13 -2 0* 19 937 21 11 ‘ 2 223* 215 37
16 -2 67* 127 89 22 1 -2 326 314 24
16 -2 99* 127 113 22 6 -2 268 285 30
19 -2 51* 39 246 22 9 -2 0* 187 1201
19 -2 123* 39 92 22 9 *2 137* 187 87
22 -2 0* 70 113* 23 1 -2 ; * * * 241 93
22 -2 107* 70 130 23 1 *2 197* 241 38
2 -2 310 311 15 23 * '2 244 233 32
5 -2 312 360 1/ 21 7 -2 38* 55 U l
8 -2 94* 142 69 ?* 2 *2 71* 7 183
U  -2 54* 57 96 2* 5 *2 *6* 50 310
11 -2 3* 57 1999 2* 6 -2 270 325 34
1* -2 *22 401 24 25 3 -2 266 288 32
1* -2 429 401 19 25 6 -2 139* *77 68
17 -2 *52 442 28 26 1 -2 153* 121 80
17 -2 438 442 20 26 4 -2 72* 89 218
20 -2 122* 217 63 27 2 -2 0* 87 1999
20 2 166* 217 65 1 2 -1 1911 1881 8
23 -2 0* 6<S 643 1 5 *1 3959 < f i i 8
2 ) -2 69* 66 1*4 I 8 -1 1*86 ■ 483 U
1 -2 59* 110 62 1 11 *1 325 30t 16
6 -2 0* 67 1999 1 11 -1 306 .106 16
9 -2 281 322 18 1 1* -1 213 215 22
9 -2 299 122 22 1 17 -1 0* 78 831
12 -2 389 360 26 1 17 -1 70* 7b 1*2
12 -2 168 360 19 1 20 -1 364 142 2 )
15 -2 338 1*1 22 1 20 -1 312 3*2 19
18 -2 0* 85 1999 1 23 *1 C* i : * 1025
18 -2 0* 85 1065 i  23 -1 129* 164
121
80
21 -2 163* 193 (7 1 26 *1 98* 1*3
Z1 -2 126* 185 114 1 26 -1 62* 12) 127
1 -2 173 199 22 1 29 -1 0* 2 1131
* -2 605 39* 19 1 29 -1 0* 2 1999
7 -2 105* 61 39 2 3 1 429 *19 20
10 -2 154* 103 46 2 6 - 1 1376 1369 11
1 ) -2 115 1*5 21 2 9 * 1 1363 1579 12
1 ) -2 127 1*5 21 2 12 -1 2 «* 8 302
16 -2 0* 150 199-t 2 12 *1 14* 7 109
16 -2 115* : 50 38 2 15 -1 25* 4 ] 177
19 -2 0* 65 19/9 2 18 -1 160* 98 33
19 -2 P* 65 ’ ' /> 2 18 -1 104* 9b 52
22 -2 0* 7* :-«9 2 21 I 0* 31 1999
2? -2 157* 7* 9* 2 21 - t 77* 51 160
2 -2 81* 10 88 2 2* -1 0* 48 1027
3 *2 331 331 i e 2 2* *1 92* 48 141
8 -2 266 239 22 2 27 -1 C* * 6V 1189
11 -2 95* 74 96 2 27 *1 186* 167 ■ i
14 -2 92* 39 23 3 I -1 2184 2233 7*
1* - ? 0* 59 1025 3 * -1 1G01 1011 12
17 2 181* 177 54 3 7 -1 28) 323 1 ■/
20 -2 *1 * 11 119 3 10 *1 823 814 14
20 -2 105* 13 133 1 13 -1 0* 84 766
3 *2 315 349 21 3 I )  1 36* 84 227
6 -2 288 279 20 1 15 79* 81 97
9 -2 93* 70 121 1 19 -1 42 ‘ 110 141
12 *2 0* 15 1999 3 19 '1 0* 110 495
13 -2 434 402 2u 1 22 -1 0* 95 1027
13 -2 404 402 26 3 22 -1 (1* 93 1999
18 -2 28* 115 504 3 23 -1 283 242 29
18 -2 0* 115 1161 3 25 -1 231 24? 31
H
4
4
4
4
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
566666666666666
7
7
7
7
7
7
7
7
7
7
7
7
7
78888H
08888
9
9
9
9
9
9
9
9
9
9
9
9
910
10
10
10
10
10101010
10101111
11
11
11
11
1111
11111111
1212
12
12
12
12
12
12
12
13
1311
1)
1311
1311
alues o f 1 0 ‘ Fob* and 10 «fo
14*« fa r  NC024649 Page 4 o f  9
H X L Fobs F ca lc S igF H X L Fobs F c a lc S igF H X L Fobs F ca lc S igF H X L Fobs Fcalc SigF
3 28 - I 0* 28 1225 1 2  22  - 1 0* 1 1244 27 1 - 1 129* 65 114 5 5 0 3938 3802 10
3 28 - 1 0* 28 1999 13 2 - 1 799 768 16 27 4 - 1 87* 34 188 5 5 0 3837 3803 10
4 2 - 1 12b9 1295 10 13 5 -1 707 634 19 27 4 - 1 105* 34 130 5 a 0 :015 951 13
4 5 -1 715 708 14 13 8 -1 4.2 416 24 28 2 - 1 190* 171 64 5 8 0 950 951 14
4 8 - I 1049 10 0 1 13 13 1 1  - 1 385 397 23 28 2 . i 0* 1 2 1 1146 5 u 0 313 355 21
4 1 1  - 1 444 349 19 13 11 -1 389 387 18 0 3 6 2185 2136 6 5 i i Q i»-i )55 21
4 14 -1 352 359 18 13 14 -1 249 249 30 0 3 0 2161 2* 36 6 5 14 0 34) 351 18
4 I t  - 1 361 359 18 13 14 -1 225 249 32 0 6 0 1195 1189 10 5 14 0 298 351 18
4 17 -1 530 529 25 13 17 -1 106* 278 62 0 6 0 1184 1189 1 1 5 17 0 * T * 170 42
4 17 -1 517 529 24 13 17 -1 245 278 31 0 9 0 310 237 17 5 17 0 *82- 170 131
4 20 - 1 99* 106 65 13 20 -1 29* 39 480 0 9 0 305 287 17 5 :? 0 u ; - .  rn 38
4 20 - I 136* I D A SO 13 20 -1 1 2 2 * 39 119 0 1 2 0 621 587 17 5 20 0 f i * 18 1999
4 2 ? : t i  *7* 204 51 14 3 -1 410 426 20 0 1 2 0 577 587 18 5 20 0 0* 18 1999
4 r ; - i 0 * 204 1999 I t  6 - 1 59* 106 94 0 15 0 741 670 18 5 20 0 0* 18 996
4 2 A * 0* 49 1056 14 9 -1 61* 10 17B 0 15 0 708 670 18 5 23 0 62* 19 162
„ X . 94* 49 149 I t  1 2  - 1 1 1 2 * 143 97 0 18 0 235 258 24 5 23 0 0* 19 1028
3 2257 2256 9 I t  15 -1 175* 250 47 0 18 0 232 258 24 5 23 0 59* 19 207
5 6 1313 1321 1 2 14 15 -1 271 250 26 0 2 1 0 89* 143 76 5 26 0 219* 274 67
5 9 -4. 340 372 16 14 18 -1 0* 14 1999 0 2 1 0 1 0 1 * 143 77 5 26 0 250 274 ib
5 12 214 18 ) 2 1 14 18 -1 0* 14 1155 0 24 0 72* 132 145 5 26 0 248 274 34
5 15 602 642 22 15 1 -1 375 361 18 0 24 0 90* 132 1 1 0 6 3 0 3081 3045 10
3 15 665 641 20 15 4 - 1 785 772 19 0 27 0 6* 92 126 6 3 0 2997 3044 9
5 18 209* 252 44 13 7 -1 218 231 28 0 27 0 86* 92 131 6 6 0 397 383 17
5 18 89* 25 2 1 2 B 15 7 *1 216 231 30 0 30 0 0* 118 1999 6 6 0 398 383 19
$ 2 1 0* 99 1044 15 10 - I 615 595 26 0 30 0 55* 118 163 6 9 0 954 854 15
•b 2 1 70* 99 133 15 13 236 230 33 0 30 0 0* U B 1268 6 9 0 920 B54 14
5 24 0* 9 1037 .5  1 ) -1 51* 230 275 1 1 0 531 638 7 6 1 2 0 193 200 25
5 24 66* 9 183 .'.5 16 - 1 C* 17 1999 1  1 0 328 638 J 6 1 2 0 180 200 26
5 27 C* 26 657 15 16 -1 0* 17 1 1 2 1 1 4 0 1092 1 1 0 B 9 6 15 0 310 370 21
5 27 1 1 2 * 26 135 15 19 -1 68* 49 2 2 2 1 4 0 1092 1108 10 6 13 0 310 370 20
5 27 125* 26 115 15 19 -1 0* 49 1227 1 7 0 1656 1615 10 6 15 0 326 370 18
6 1 * 1789 1807 9 16 2 - 1 3*3 343 17 1 7 0 1617 1615 10 b 18 0 217* 203 38
6 4 - *52 449 20 16 5 -1 432 420 2 2 1  10 0 1446 1413 1 2 6 18 0 227 203 28
6 7 1662 1693 1 2 16 8 - 1 103* 1 1 2 91 1 10 0 1454 1 * I t 12 6 i t 0 1 2 1 * 202 72
6 13 302 284 19 16 1 1  - 1 73* 109 186 1 13 0 833 778 15 6 2 1 0 306 280 23
6 13 86* 52 105 16 I t  - 1 0* 13 386 1 13 0 792 778 15 6 2 1 0 302 230 26
b 1 J 0 * 51 810 16 I t  - 1 0* 13 1999 1 16 0 960 954 17 6 2 1 0 270 280 28
6 16 134* 220 82 16 17 -1 107* 42 1 to 1 16 0 894 954 17 6 24 0 272 286 42
6 16 177* 22 0 32 16 17 -1 71* 42 203 1 19 0 328 308 20 6 24 0 271 286 31
6 19 1 1 0 * 8 106 17 3 -1 572 531 23 1 19 0 320 308 21 6 24 0 172* 286 71
6 19 0* 8 1999 17 6 -1 0 * 79 1999 1 2 2 <1 103* 63 118 7 1 0 1079 1038 1 1
6 2 2 106* 1 2 0 125 17 6 -1 150* 79 75 1 2 2 j 74* 63 169 7 I 0 1069 1037 1 1
6 2 2 115* 120 1 1 1 17 9 -1 0* 8 968 1 23 0 143* 1 * 82 7 4 0 1626 1614 U
6 25 1 1 2 * 53 70 17 9 -1 0* 8 1*99 1 25 0 0* 14 1999 7 4 0 1600 1614 U
6 20 0* 58 1136 17 12 -1 225 2 2 2 34 1 28 0 52* 51 312 7 7 a 767 755 15
6 25 132* 58 105 17 12 -1 183* 22 2 44 1 28 0 133* 51 108 7 7 0 779 735 16
7 2 337 34B 13 17 15 -1 92* 86 16 ) 1 28 0 0* 51 1150 7 10 0 1123 1062 13
7 5 176 171 24 17 15 -1 114* 86 126 2 2 0 627 603 12 7 1 0 0 1097 1062 15
7 8 1285 1273 13 IB 1 - I 194 194 28 2 2 0 613 603 1 2 7 13 0 28* 36 163
7 1 1 33C 520 20 18 4 -1 199* 160 13 2 5 0 2114 2053 9 7 13 0 41* 36 235
7 14 401 418 25 18 4 -1 153* 160 36 2 3 0 1999 2053 9 7 13 0 0* 36 1999
7 14 393 418 22 18 7 -1 72* 34 166 2 8 0 529 504 18 7 16 0 332 311 20
7 17 647 673 24 IK 10  - 1 0* 83 1042 2 8 0 550 504 17 7 16 0 291 317 23
7 17 660 673 24- 18 10  - 1 1 2 0 * 83 39 2  1 1 0 1005 934 14 7 16 0 313 317 19
7 20 364 401 22 18 13 -1 205* 186 38 2 1 1 0 990 954 14 7 19 0 144* 143 80
7 2 ) 114* 92 128 18 13 -1 103* 186 155 2 14 0 581 538 19 7 19 0 67* 1*3 JB3
7 2 ) 158* 92 89 18 I f  - 1 114* 139 141 2 14 0 375 538 19 7 19 0 146* 143 48
8 3 23* 36 324 IB 16 - 1 0* 139 1293 2 17 0 273 255 20 7 2 2 0 129* 82 80
8 6 2 2 1 258 19 18 16 - 1 103* 139 141 2 17 0 231 255 24 7 22 0 94* 82 145
8 9 148* 152 40 19 2 -1 187* 197 31 2 20 0 165* 1 0 2 38 7 22 0 0* 82 1999
8 1 2 52* 39 131 19 5 -1 68* 17 172 2 20 0 88* 1 0 2 131 7 25 0 1 2 0 * 166 99
a 15 560 541 24 19 5 -1 0* 17 949 2 20 0 1 0 1 * 10 2 60 7 25 0 0* 166 1258
8 15 528 541 24 19 8 -1 l lC - 45 96 2 23 0 306 286 25 7 25 0 147* 166 55
8 18 2 1 2 234 34 19 11 -1 125* 68 116 2 2 ) 0 269 286 28 8 2 0 930 967 13
8 2 1 243 2 1 1 32 19 11 -1 0* 68 1039 2 23 0 223 286 33 B 2 0 947 967 13
8 21 242 2 1 1 10 19 14 51* 79 288 2 26 0 57* 123 274 8 5 0 414 391 20
8 24 0* 93 1999 19 14 -1 0* 79 642 2 26 0 83* 123 142 8 5 0 387 391 22
8 24 0* 93 640 20 3 - 1 0* 192 1053 2 26 0 55* 123 244 8 8 0 2423 2359 1 )
9 1 420 383 16 20 J - 1 228 192 :a 2 29 0 1 2 1 * 134 116 8 8 0 2401 2339 13
9 4 - 1190 1093 13 20 6 - 1 154* 126 71 2 29 0 106* 134 83 8 11 0 248 231 21
9 7 1274 1157 14 2(1 9 - 1 77* 34 180 2 29 0 80* 134 194 8 1 1 0 258 231 19
9 10 218 199 24 20 9 -1 78* 54 10 2 3 3 0 1089 1076 10 8 14 0 774 815 20
9 13 366 377 18 20 12 -1 1 1 1 * 49 143 3 3 0 1081 1076 10 8 14 0 802 813 20
5 13 37f 377 17 20 1 2  - 1 0* *9 1999 3 6 0 437 431 21 8 17 0 275 271 26
9 16 389 397 18 21 1 *1 94* 83 129 3 6 0 462 *51 19 B 17 0 261 271 34
9 16 414 397 20 2 i 4 259 246 28 3 9 0 1283 12*3 1 2 8 17 0 262 271 24
9 19 0* 63 1077 21 4 -1 244 246 30 3 9 0 1186 1245 1 2 8 20 0 118* 6 107
9 19 0* 65 1999 21 7 -1 0* 34 1999 1 12 0 305 263 16 8 20 0 138* 6 86
9 22 156* 172 76 21 7 - 1 0 * 34 1069 3 12 0 273 265 17 8 20 0 104* 6 1 2 1
9 22 1 2 8 * 172 106 21 - i 72* 143 210 3 13 0 2 2 * 58 386 8 23 0 83* 121 165
10 2 196 170 20 21 10 -1 138* 14) 84 3 15 0 82* 58 107 8 23 0 69* 121 113
10 5 763 791 16 21 13 -1 312 7i2 30 3 18 0 514 300 25 8 23 0 83* 1 2 1 154
10 8 200 210 24 21 1 ) 1 279 2 B2 J3 J  I f 0 486 5CS 26 9 3 0 332 345 18
10 1 1 525 5)2 21 22 2 -1 0* 156 1029 3 21 0 149* 164 43 9 3 0 039 343 19
10 14 392 384 18 22 2 -1 1 1 1 * 156 92 3 21 0 78* 164 149 9 6 0 630 617 17
10 14 317 384 21 22 5 -1 37- 116 352 3 24 0 50r SCO 22 9 6 0 647 617 IB
10 17 248 222 26 22 8 - 1 98* 69 155 I 24 0 518 300 22 9 9 0 928 970 17
10 17 163* 2 2 2 64 22 8 *1 0* 69 1999 3 24 0 476 500 22 9 9 0 1005 970 16
10 20 0* 32 1999 22 11 1 119* 97 126 1 27 0 34* 30 466 9 1 2 0 72* 81 108
10 20 0* 32 10U 22  l i  - I 0* 97 11*3 1 21 0 0* 30 1211 9 i l 0 83* 81 91
-.0 2 ) 42* 106 3 34 23 J 1 148* 31 94 3 27 0 * 2 * 30 192 9 15 0 119* 152 79
10 2 ) 1 0 0* 106 84 2 )  1 -1 37* 31 363 4 1 0 637 63 ) 13 9 13 0 97* 152 1 1 6
10 23 41* 106 390 2 ) 6 -1 141* 2 75 4 1 0 639 6 )3 13 9 13 0 93* 152 127
1 1 3 832 859 13 23 6 -1 0* 2 377 4 0 4136 4101 9 9 18 0 0* 100 9)5
1 1 6 744 711 IB 2 ) 9 - I 128* 140 129 4 a 0 4156 4102 9 9 18 0 49* 100 - 237
1 1 9 389 409 21 23 9 -1 187* 1*0 *5 4 7 0 1)48 1135 12 9 18 0 17* 100 16)
n 12 192* 203 1 ? 24 1 '1 353 33) 24 4 7 0 1)62 1155 1 1 9 2 1 0 399 388 21
i i 15 0* 64 1999 24 1 - 1 296 333 27 4 10 0 272 308 17 9 21 0 346 388 24
n 15 0* 64 336 24 4 -1 0* 26 1083 4 10 0 273 108 13 9 21 0 373 388 23
u 18 217 206 32 24 4 -1 39* 26 356 4 1 ) 0 466 *36 19 9 24 0 92* 76 88
1 1 18 96* 206 143 24 7 - I 109* 1 ) 136 4 11 0 471 4 )6 21 9 24 0 0* 76 1213
u 21 0* 3 1999 24 7 -1 0* 1 ) 623 4 16 0 347 336 21 9 24 0 89* 76 86
1 1 2 1 0* 3 1161 25 2 1 122 323 26 4 16 0 333 316 20 10 1 0 641 668 16
12 1 4 4 4 427 70 25 7 -1 3)1 321 27 4 19 0 146* 133 * 4 10 1 c 646 668 16
12 4 93* 96 64 25 3 - 1 254 248 34 4 19 0 180* 133 33 10 t 0 106! 995 14
12 7 - 39* 55 112 25 5 - 1 212* 248 41 4 19 0 173* 131 34 10 4 0 1039 995 14
12 10 198 228 31 29 8 1 42* 117 222 * 2 2 0 62* 43 200 in 7 0 91* 144 8 4
12 1) 109* 169 57 25 8 1 0* 117 1959 4 22 0 108* 43 59 10 1 0 43* 144 206
12 n 0* 169 1027 16 J - 1 223* 276 19 4 22 0 69* 43 191 10 10 0 1200 1139 17
12 16 140* 112 49 i t  i  - l 177* 226 50 4 25 0 0* 31 1999 10 10 0 1265 1159 17
12 16 91* 112 81 26 6 - 1 166* 186 38 4  25 0 0 * 61 1075 10 13 0 82* 1* 1 )9
12 19 140* 150 79 26 6 - 1 177* 186 72 4 25 0 0* 61 1999 10 13 0 50* 14 201
12 19 0* 150 1186 27 1 -1 95* 65 8 6 5 2 0 3030 294i 8 10 16 c 0* 14 1999
12 22 0 * 1 1999 27 1 - 1 0* 63 1216 3 2 0 2958 2941 a 10 16 0 0* 14 519
F e f l e r 1 Inr.s a | l*d  w ith  an a i t e r l i k  were con s id ered  unobserved .
St
al-. * 1 '.f 0 * F o b * ami 10•Fealr
K K *' Fuhi Fralc 51gF
1G 16 0 79* 1* 1*1
1!) 19 c 291 300 28it 19 0 323 300 25.5 19 0 311 100 2*10 11 0 0* 113 199913 22 c C‘ 115 66010 22 0 c* 11* 1999
11 2 0 1232 1195 13
11 2 0 1179 1195 13
11 s c 675 668 18
11 5 0 671 668 1811 b r. 614 668 18VI 6 0 473 4*0 23
11 8 0 450 440 221 J S c 446 »*0 20
11 U c 117* 194 *8
11 11 0 80* 194 111
11 11 c 0* 19* 92611 i i 0 0* 23 19991 1 14 3 0* 23 9*1ii 14 0 0* 23 1999’ i 17 c 183* 237 3*ii 17 0 197* 237 3011 17 0 164* 237 89
11 20 0 153* 111 7911 tr 0 67* 111 2011 1 20 0 0* 111 1119i i 23 c 137* 89 11*11 23 c 52* 89 16811 23 0 133* 80 58
12 3 0 S3* 19i 67
12 3 0 143* 197 *0
12 6 c 1652 1588 15; t 6 0 1619 1588 15
12 9 0 12** 52 8612 3 0 lfi* 32 29312 12 0 474 506 27
12 12 0 506 506 2112 15 0 634 599 27
12 15 0 612 599 28
12 15 0 576 599 29i 2 ie G 496 316 27t p la 0 ‘ 13 316 19
12 la 0 494 516 : i12 21 0 127* 103 10912 21 0 10 7* 183 155
12 21 z 144* 183 56
1) J 3 572 389 18
13 1 0 402 389 18
13 4 0 34 7 352 20
13 4 z 159 352 2113 7 z 321 3*5 IB13 7 G 337 1*5 1813 10 5 54 6 515 2613 to 0 '■7 4 514 25
13 10 c 5 5 1 4 2*13 13 g 414 4 40 22
13 13 0 414 •«0 20
1) 16 z 134 :5
13 16 z 302 3 .1 *7■ 13 16 0 320 33113 19 z 173* 17413 19 3 14 4* 1 74 ' ■
13 19 z 111* 174 7*: i 2 G 1177 1191 1514 2 0 1244 1191 151* 5 0 0* 31 ;9 9-»
14 5 3 82* 51 11514 a z 313 501 2*14 a c 127 50". 2514 a C 54 7 30; 2*
14 11 z 4ft1 *45 2 J14 11 z *75 466 25J 411 z 503 464 2414 1 4 z 80* 1*1 9414 1 4 z 11** 161 11/
14 14 “ 126* 183 071 4 17 * 81* ICO 9*14 1 7 0 0* ICO 199914 1 7 z 22* 130 37514 21 9 r t 43 1999
14 !b z 0* 41 : 26*; 420 z. 111* 4) 17715 1 c. 332 3 7; 1915 3 z 180 371 H
15 ft z 0* 8 863;' 4 z 91* 8 88: 4 z 70* * 148. 3 9 z 31. 30* 711 5 A z .'■>4 304 7415 310 ir 78' *, 577 5’ '• 771 t \ 17** *7 19 7
1' z >•• *< 1*9; . *. 0* *. :;o i; *, , 4 ' 1* i * 191; '• * l 74 17 07, , ■ a 39* 718! a, 7*1 *74 : 7,i 1 )■ 5 894 1 7J . >' l • 14 H14 i 174 179 20• 144 l’l 197 14* 11* i»A J 144 174 7114 f -*( 174 Jt14 1 . : j ** 117 101; 4 ; * no* 117 4 1
;4 i in* 1 77 3>; * ; i 104' li­ 110• * : i <* * 1 199
14 ; j J 0 5* no 5 17; r ;a 370* 7 04 1*;« ,4 31 »♦ 79 *« 49
fo r  XC027649
11 K 1. Fobs F ra lc S lgF
' ■ -------------- ----------------- — ■—
17 2 0 7*8 707 20
17 2 i) 730 707 20
27 5 0 56* 175 110
17 5 0 172* 175 3*
17 5 0 0* 175 978
17 8 n *86 *90 26
17 8 0 533 *90 2*
17 6 0 *73 *90 26
17 11 0 373 *00 2*
17 11 0 380 *00 22
17 11 0 383 *00 22
17 14 0 162* 203 48
17 1* 0 192* 203 61
17 17 0 132* 232 136
17 17 0 203* 232 58
17 17 0 136* 232 65
18 3 0 368 365 17
IS 3 0 383 365 18
IB 3 0 376 365 17
18 6 (J 98* 70 120
18 6 c 92* 70 138
IB 6 G 0* 70 920
18 9 0 116* 151 91
18 9 0 100* 151 110
18 9 0 32* 151 277
18 12 0 0* *0 1999
IB 12 0 0* *0 1999
18 12 0 87* *0 151
18 15 0 *17 *15 23
18 13 0 *22 *95 2*
18 15 0 *08 *15 2*
19 1 0 537 509 25
19 1 0 512 509 23
19 4 0 29B 297 21
19 4 0 360 298 20
19 4 c 311 297 22
19 7 0 168* 21* *7
19 7 0 20 7' 21* 47
19 7 n 211* 21* 3*
19 10 0 0* 32 1999
19 10 0 30* 32 238
19 10 c 0* 32 1050
19 13 0 0* 123 113*
’ ? 13 3 10** 125 115
19 13 c 105* 123 115
20 2 c 151* 128 6*
20 2 0 82* 128 75
20 2 0 65* 128 18*
20 3 c 357 350 22
20 5 0 *GB 350 21
20 5 0 387 351 26
20 8 0 269 262 30
20 B 0 2*6 262 32
20 8 0 281 267 28
20 11 0 106* 20 112
20 11 9 0* 20 1021
20 11 0 29* 20 523
20 1* c 111* 19 1*0
20 14 0 C* 19 1999
70 14 G 0* 19 1169
21 1 0 o c 172 20
21 3 0 393 371 19
21 3 n 163 371 22
21 6 0 265 791 30
71 6 0 273 29* 31
21 6 o 298 29) 26
21 9 r . 123* 231 95
21 9 0 244 233 35
21 9 r 143* 233 98
21 ft 164* 152 37
21 68* 152 25)
21
22
: 14*
’ •(/,
157
*19
ICO
21
22 197 419 19
22 ; i '.B 419 25
22 4 -.8 3* 771 67
27 4 z 7 '■ 771 1)
22 4 0 2 62 2 21 31
22 7 5 0* 77 1049
77 7 Q 0* 77 .999
22 7 1. 86* 77 115
27 JO 9 60* 79 767
77 5 81* 29 1*5
12 1 c 0 0* 29 5173
23 2 z c » 2 1999
73 7 z 51* 2 2*8
71 I z I 0 4 * 2 116
2) j z 18 7* 120 *0
23 5 z 177* 17G 91
21 5 z 133* 175 1 38
71 8 z 191* 11"! 86
n 8 0 197* 13" 171
23 8 z 129* 11. 111
7? I ) 0 81* 6 77)
71 11 z <■£» 6 1 >3
J1 11 z c* 4 1171
J* 1 z 11 4 * 76 *01
74 1 z 1 ;1* fit I C 4
74 3 5 155*. 76 31
J 4 4 .3 0 • 81 n n
J* 6 z r.« 81 t i l *
74 4 z t c i * • 1 173
74 » c. 744 157 33
24 9 z 1*4* 157 3*
4 9 z r .4 * 15* 133
J'. z I f  1 173 ; i
119 *.73 a
/5 4 * 1 ?*• 1 1 f
73 4 a** 1 1 7 173
73 4 ; •»• 1 17 117
73 1 1 '* 84
70 1 T r  * Of
73 1 * ; * * • !* • u
74 7 j i i 01
H K L Fob* Fca 1 c SlgF
- ■ - ------ -------- ------
26 2 0 155* 135 53
26 2 0 88* 135 180
26 f e 75* ** 221
25 5 0 91* ** 169
26 5 0 C* 4* 1208
27 3 0 122* 34 130
27 3 0 112* 34 1*7
27 3 0 m * 34 1*2
28 1 0 193* 226 *9
28 1 0 73* 226 186
28 1 a 200* 226 *5
29 2 0 C* 25 1999
29 2 0 77* 25 215
29 2 0 0* 25 1999
0 2 l 671 637 11
c b l 16B7 1730 9
0 8 i 1793 1782 1G
0 11 l 8*1 780 1*
0 1* l 20* 31 387
0 17 628 621 21
0 20 i 31B 282 22
(J 23 l *20 375 22
0 23 l 377 375 21
0 26 l 225* 231 37
0 26 209* 231 39
0 29 l C* 18 11R4
0 29 l 10** 18 1*3
0 29 l 2*3 18 33
0 l : s o i 1783 7
3 l 1170 1099 9
6 l 8*4 801 12
9 l 589 580 16
12 l 268 241 18
15 l 765 75* 17
18 l 70* 30 141
21 l *90 *79 2*
2* l 258 211 30
7* i 216* 211 36
27 l 2*8 280 36
27 l 2*3 260 36
1 i 1938 ,927 8
* *74 516 IB
7 i 3 )7 597 17
10 168 211 23
13 l 133 36* 24
16
19
l 0*
179*
11
225
1999
43
22 i 70* 135 181
22 l 125* 115 101
25 i 137* 131 80
23 l 0* : i i 1210
28 l 37* 117 15*
28 i 0* 317 H U
2 l 3722 3765 8
3 l 1325 1333 11
8 l 546 503 17
a 93* 963 1*
l * i 3*1 321 18
17 i 0* 1)5 913
17 i I ’ O* 135 9]
20 i 82* 86 107
20 i 0* 86 527
23 i 128* 20 ) 111
2 ) 2*1 20) 29
26 i 111* 29 131
26 i 1*9* 29 96
0 516 5 70 13
3 i 9** 101 7*
6 i 581 51B 16
9 i 235 2)3 17
12 l *77 486 : o
13 i 2*6 749 22
13 26) 749 20
18 l 0* 115 95*
18 84* 1)5 133
21 i 0* 98 5*6
71 i 66* 99 188
2* i 122* 88 117
7* 10C* 88 129
27 j 1 50* IS ) 5P
27 93* 15) 172
1 1777 1796 n
4 i 367 4 00 14
7 i 7)2 692
7 i 712 697 5 3
10 i 673 72* 1 7
10 i 6 31 724 16
1) i 6 )4 64) 19
16 i 13G* 150 *1
19 i 212 749 78
19 i 267 2*9 7*
27 764 739 74
72 i 7)9 739 1)
73 ; *17 *11 77
23 i 386 41* 71
7 i 50 7 533 16
3 1637 2 619 11
3 1 13 7P 16)9 12
8 i 42* *36 72
8 i 412 1)3 *2
11 i 0* U 783
1) i g t * M 101
14 i 136 177 71
1 4 l 31) 377 19
I t i 471 *71 77
75 123* i t * 1CJ
73 I t * 106 77
73 i 1. 1 774 7.3
7 3 j 3-4 7 7* 7*
74 ; -* 7* 6*4
74 i , t 679
; « ; A* 79 2751
c 1 »71 • 77 !J
f 1 1 U ‘ ■7 76 1)
Page 5 o f  9
H K L Fobs F ea le S lgF
7 6 1 34 9 362 18
7 6 1 368 362 18
7 9 1 308 330 17
7 9 1 321 330 16
7 12 1 445 443 22
7 15 1 220 238 28
7 15 1 176* 238 *8
7 18 1 222 225 29
7 IB 1 237 27.5 24
7 21 1 383 399 24
7 21 I 388 399 21
7 2* 1 149* 161 100
7 2* 1 0* 161 1269
8 1 1 236 282 17
8 4 1 321 326 18
8 4 1 288 326 17
8 7 1 0* 67 757
8 7 1 119* 67 51
8 10 1 313 307. 1H
a 10 1 309 302 16
8 13 1 379 *15 17
8 16 1 31b 321 21
8 16 1 232 321 27
a 19 1 108* 73 l i e
8 19 1 126* 73 93
8 22 1 118* 5 1 IB
8 22 1 138* 5 94
8 25 1 C* 136 1281
8 25 1 168* 136 50
8 25 1 0* 136 1233
9 2 1 527 801 13
9 2 1 895 801 13
9 5 1 2230 219* 13
9 3 1 2153 2193 12
9 a 1 479 444 21
9 8 1 460 445 22
9 11 1 432 417 22
9 11 1 442 417 22
9 I t I 99* 66 59
5 14 1 0* 65 9?1
9 17 1 209* 210 50
9 17 1 717 230 31
9 20 1 251 323 31
9 20 1 331 324 25
9 23 1 41* 50 373
9 23 1 0* 50 622
1C 0 1 389 *39 18
10 3 1 1079 1078 14
10 3 1 1001 1077 13
10 6 1 82* 101 104
10 6 I 121* 101 73
IQ 9 1 757 71° 19
10 9 1 713 719 19
10 12 1 180* 231 34
10 12 1 224 231 26
10 15 1 127* 95 47
10 15 1 109* 95 86
10 IB 1 91* 33 75
10 IB 1 52* 33 245
10 21 1 193* 180 41
10 21 1 0* 180 1170
10 21 1 123* 1B0 11*
11 1 1 1749 1850 n
11 1 1 1806 IB * , 12
11 * 1 488 *87 20
11 4 1 459 *87 21
u 7 1 1060 10*8 16
11 7 1 1109 1048 16
11 10 1 9*9 sao 19
11 10 1 873 880 20
11 13 1 93* 77 117
11 1 ) 1 0* 77 912
11 16 1 *19 301 30
11 16 474 50] 27
11 19 1 1 )3 * 110 37
11 19 1 119* 110 115
11 22 1 67* 117 175
11 22 * 170* 117 46
12 2 ’ 109* 62 39
12 2 1 90* 62 44
12 5 1 794 877 17
12 5 1 857 827 17
12 5 1 111* 49 49
12 8 1 2... 49 335
12 11 1 7' • 3) 89
12 U 1 * )3 138
1) 14 1 191 • 720 36
12 14 1 221 .’ 70 32
22 17 1 11** 91 115
12 17 1 98* 92 75
12 20 1 0* 119 119)
12 20 1 187 • 139 *2
1 > 20 1 152* 119 4 8
1) 0 I 133* 1395 11
n 0 1 1381 1395 13
1) 3 I 176 190 76
i i 3 1 199 190 7 )
n 6 1 530 515 2)
1 ) ft 1 539 515 24
1) 9 1 177* 151 92
: i 9 1 123* IS t 91
11 12 1 *02 481 28
n 12 1 506 491 12
i ) 15 I 133 *17 '5
n 13 I • 13 *17 J)
: ) ;> I 716* 231 1*
11 !> t 7*9 7)1 i«
i ) 21 1  ^ • )S '> 2
n 21 1 18a* 33 44
i t 71 1 0* Jt 113)
l * 1 3 34* 361 20
14 1 I 34* 3*3
H 1 1 397 132 J ,,
2 4 4 14# i t ; ) \
a llies o f 10 *Fob » ami 10•Fcalc fo r  NC02- 49 Pace 6 o f  9
H K L Fobs F ca lc SigF it K Fob* F ca lc S igF H K L Fobs F ca ic S ig r H K L Fobs T ca lc S igF
H 7 1 482 474 26 25 3 0* ) 1C 59 6 16 2 512 504 25 13 20 2 0* 40 1183
14 7 1 460 474 2* 25 3 55* 1 137 C 16 2 47B 504 24 13 20 2 0* 40 1999
14 1C I 622 592 25 25 6 ill* 10 255 6 19 2 190* 194 J4 14 0 2 38* 47 184
14 ID 1 641 532 26 25 6 73* 10 203 f 19 2 156* 194 43 14 0 96* 47 75
14 13 1 53 7 517 30 26 1 253 265 33 b 22 2 25* 16 280 14 3 2 47* 25 184
14 13 I 537 517 21 26 1 321 265 28 6 22 2 52* 16 243 14 3 2 0* 25 1999
14 16 1 124* 41 110 26 4 94* 155 95 6 25 2 127* 88 114 14 6 2 0* 87 896
14 16 1 0* 41 1999 26 4 0* 155 1999 6 25 2 158* 88 67 14 6 2 0* 87 19991 k 12 I 241 306 39 27 2 343 306 28 7 2 2 637 640 15 14 9 2 268 272 25
14 19 1 283 306 31 27 2 317 ?06 28 7 2 2 621 640 15 14 9 2 281 272 24
2 I 429 391 15 27 5 T*2* 10 71 7 5 2 1323 1276 13 14 12 2 698 682 24
IS 2 1 384 391 21 27 5 J* 50 1999 7 5 2 1264 1276 13 14 12 2 655 682 27
15 3 1 290 308 22 28 0 0* t 1126 7 8 2 39* 96 202 14 15 2 150* 197 52
15 5 1 321 308 19 28 0 108* 8 1*5 7 8 2 0* 96 728 14 15 2 77* 197 172
15 S 1 401 467 24 28 1 156* 17 102 7 11 2 301 283 18 14 18 2 90* 84 149
15 8 1 425 *67 25 23 3 69* 17 235 7 11 2 289 283 19 14 18 2 0* 84 1999
15 11 1 136* 139 75 29 1 104* 101 157 7 14 2 645 659 21 15 1 2 87* 2 90
15 11 1 119* 139 118 29 1 0* 101 656 7 14 2 662 659 23 15 1 2 14* 2 306
15 14 1 101* 121 137 0 I 1436 1498 9 7 1/ 2 193* 229 33 15 4 2 415 *25 21
13 14 1 0* 121 1037 0 4 566 522 15 7 17 2 219 229 27 15 4 2 410 4 25 16
15 17 1 406 383 13 0 7 850 860 12 7 20 2 348 352 21 15 7 2 61* 592 23
15 17 1 368 383 25 0 10 235 253 16 7 20 2 365 352 21 15 7 2 628 592 25
16 0 1 124* 163 65 0 13 919 9)2 14 7 23 2 174* 145 43 15 10 2 120* 127 102
16 0 1 81* 163 80 0 13 917 932 15 7 23 2 103* 145 137 15 10 2 0* 127 1093
16 3 1 789 787 19 0 16 49* 129 178 8 0 2 1/8 211 20 15 13 2 350 362 22
16 3 1 813 783 19 c 19 2415 222 24 8 0 2 128* 211 28 15 13 2 390 362 21
16 6 1 293 294 12 0 22 106* 92 81 a 3 121* 149 62 15 16 2 270 240 30
16 6 1 32? 29* 20 0 25 0* 9 1001 8 3 2 72* 149 103 15 16 2 1*5* 240 77
16 9 1 205* 2*9 34 0 25 52* 9 238 8 6 2 530 474 19 16 2 2 382 399 20
16 9 1 0* 249 1071 0 28 0* 57 1999 8 6 2 499 4 74 20 16 2 2 390 400 19
16 i :  i 601 576 29 0 28 0* 57 648 8 9 2 114* 135 42 16 5 2 285 30* 22
16 12 1 555 575 28 2 710 713 13 8 9 2 117* 135 32 16 5 2 280 30, 21
16 15 1 0* 6 1130 5 1170 1195 11 8 12 2 255 278 21 16 8 2 35C 333 20
16 15 1 73* 6 194 8 202 193 IS 8 12 2 284 278 20 16 8 2 305 333 22
16 IS 1 C* 1R 1057 11 1066 1048 13 8 13 2 302 288 21 16 11 137* 213 84
16 IS  1 0* 18 1999 14 5o8 531 IB 8 15 2 271 2BS 23 16 11 2 202* 213 35
17 1 1 660 4 j2 20 17 327 313 18 8 18 2 135* 226 88 16 l i 2 0* 141 1191
17 1 1 625 652 20 20 504 489 26 8 18 2 192* 226 49 16 14 129* 141 P0
17 4 1 421 399 2) 23 111* 90 90 8 21 502 483 17 16 17 2 0* 153 1148
17 4 1 417 400 26 26 2’ 6* 173 35 8 21 2 445 483 21 16 17 2 119* 153 61
: j 7 1 305 105 23 26 114* 173 118 8 2* 2 59* 24 135 17 0 2 219 250 22
17 7 1 325 305 23 0 231 214 : 7 8 24 10** 24 139 17 0 2 232 250 21
; 7 ic  : 169* 155 61 3 379 370 17 9 1 2 1427 1434 12 17 3 2 0* 80 1999
17 10 1 162* 155 47 6 118* 103 41 9 1 2 1420 1433 12 17 3 7 0* 80 871
17 13 1 90* 106 130 9 338 38u 17 9 4 2 92* 128 42 17 6 I 294 244 21
17 13 1 0* 106 1.05 1 6*4 684 16 9 4 2 117* 128 3* 17 6 2 290 244 23
17 16 1 123* 51 67 12 658 684 17 9 7 2 0* 3* 742 17 9 2 735 751 24
17 16 1 0* 51 1999 15 669 679 19 9 7 2 0* 33 1999 17 9 2 800 752 24
IS 2 1 523 550 25 18 268 325 22 9 10 2 281 283 21 17 12 2 25* 80 286
IS ■> j 518 550 18 18 296 324 19 9 10 2 311 283 17 17 12 2 137* 80 54
13 5 : 7C* 101 86 21 75* 64 1*6 9 13 2 379 529 23 17 15 2 232 250 35
IS 5 1 C* 1,0! 875 21 0* 64 1999 9 13 2 515 528 25 17 IS 2 101* 2*9 115
IS s : 44* 14 207 2* 102* 1*8 73 9 16 2 0* 112 1013 18 1 2 79* IS 1. 120
IS 8 1 0* 14 542 24 37* 1*8 351 9 16 2 0* 112 1999 IB 1 2 57* 131 93
IB 11 . 72* 60 198 27 i t * 66 178 9 19 2 0* 80 10B2 IB 4 468 470 20
IB 11 1 156* 60 85 27 86* 66 J 75 9 19 2 77* 80 159 18 4 2 465 470 22
13 1 • 1 154 3 50 26 1 766 782 11 9 2 i 2 340 3 38 25 18 7 2 459 443 20
IS 14 i 364 350 26 1 773 781 13 9 22 2 32* 138 25 IB 7 2 418 4*2 22
19 0 1 392 397 21 4 38* 49 180 10 2 2 1289 1)8,* 13 18 10 2 256 265 29
19 0 1 3 79 397 23 7 7*9 755 14 10 2 2 126' 1185 13 IS 10 2 316 265 24
19 i  : r • 90 961 7 7*1 734 13 10 5 2 748 689 17 IS 11 2 0* 58 1997
19 3 1 105* 9-3 81 10 709 681 16 10 5 2 730 688 17 18 13 2 0* 58 617
19 6 1 163* 210 44 10 661 681 15 10 8 2 283 321 19 19 2 410 413 20
19 6 1 22 f 210 32 13 22B 279 20 10 8 2 328 321 16 19 2 i ! 9 413 21
19 9 1 -j * 95 11 CS 13 2*0 2 78 17 10 11 2 129* 25 75 19 5 2 466 301 19
19 9 1 0* 95 1999 16 ;.i* 97 93 10 U 2 107* 25 89 19 5 2 490 501 26
19 12 : £• 1)6 1C64 16 c* 97 935 10 14 2 182* 186 34 19 8 201* 184 36
19 12 : 121* 134 12) 19 0* 114 978 10 14 2 235 18* 25 19 8 2 153* 184 66
19 is  ; 173* 88 49 19 72* 114 tS l 10 17 2 62* 58 196 19 11 209* 222 36
19 13 1 119* 88 104 22 262 2 78 28 10 17 2 39* 58 170 19 11 2 2*1 222 34
70 l i 114* 176 94 25 1*8* 2 : Bt 10 20 2 1 33* 171 38 19 14 2 376 425 24
20 j j 0* 176 959 25 4B* 20 132 10 20 2 151* 171 49 19 14 2 187 425 24
20 4 1 293 195 26 * 1292 1249 11 11 0 2 884 887 14 20 0 2 216 252 25
20 4 J 291 295 2 ) 5 1844 1622 11 u 0 2 8)0 88) 13 20 0 2 237 232 26
20 7 1 127* 16) 82 5 1793 1821 11 11 3 2 402 149 17 20 3 2 0* 14 10*8
20 7 1 1 )1 * I t ) 58 8 4 7 4 482 20 11 3 2 38) 350 71 70 1 2 57* 14 205
20 10 1 200* 20 V 43 8 482 4R2 18 11 6 2 313 285 19 20 6 2 15** 133 *5
20 129* 20C 63 U
11
16 3* 2 58 38 n 6 2 302 285 16 20 6 2 U l * 133 106
10 I 3 ! 1 / R* 724 52 211 258 20 u 9 2 114* 235 93 20 9 2 235 253 34
20 : 3 i 167* 2 24 51 14 69) 691 18 n 9 2 216 236 27 20 9 2 244 253 31
21 2 1 0* 44 1939 14 6)1 691 20 n 12 2 0* 18 1003 20 12 2 48* 110 313
21 2 1 1)4 ' 44 89 17 129* 217 85 n 12 2 68* IB 83 79 12 2 198* 130 39
21 5 1 c* 24 1999 ; 7 206 217 27 u 13 2 l i t * 225 61 21 1 7 309 328 21
21 5 1 0* 24 556 20 1 46* 717 3) u 15 2 202* 223 15 71 1 307 328 22
21 J 1 93* 55 84 23 727 3)1 21 u 18 2 320 335 25 21 4 2 308 30* 24
71 S 1 3 9* 55 154 26 0* 2 1999 u IS 2 340 355 25 21 4 2 318 309 22
21 11 1 1 )1 * 144 65 g 7161 7216 10 : i 21 2 0* 273 1786 21 7 2 230 248 30
21 11 1 181 * 14R 48 0 7152 7215 9 a 21 2 170* 223 63 21 7 2 308 248 24
22 0 1 452 476 76 3 801 F.05 14 i : 1 2 512 304 19 21 1C 2 0* 31 596
22 0 1 44f 4 76 24 3 769 805 14 12 1 2 492 50) 19 21 10 2 0* 31 1999
22 3 ; 164* 742 46 6 466 «03 18 12 4 2 639 6)3 18 77 2 7 316 3)0 23
27 3 1 251 242 10 6 I I I 401 70 12 4 2 589 6 )3 *9 72 2 2 314 330 24
22 4 1 47* 41 198 9 515 5M 19 12 7 2 151* 146 12 72 5 2 36) 37* 22
72 4 1 72* 4! U l 9 520 559 IS 12 7 2 0* U 6 879 22 3 2 347 173 22
22 9 1 144* 71 in * 12 7)7 705 1/ 17 10 7 702 667 22 r\ 8 2 0* 49 1264
72 9 1 19* 71 206 12 699 V05 17 12 10 7 654 66'- 21 22 e 2 0* 49 1999
22 17 1 0* 7 1751 15 411 166 i i 12 11 7 56 7 3 )6 21 22 n 2 300 113 10
22 12 1 l i f t * 7 1)6 15 16? 165 72 12 1 i 7 5*3 S?6 25 22 i i 2 31) 315 27
7 1 1 1 0* 155 1084 18 107* 5 114 12 14 2 7)5 771 30 2 ) 0 2 141* 227 85
) i I 1 110* 155 6! 18 22* 5 444 12 16 7 0* 271 1151 2 ) 0 2 148* 227 65
; i 4 1 99* 181 140 21 580 5»7 27 12 19 7 27* 1) 462 2) i 2 319 315 25
71 4 { 0* 181 1066 71 574 5 77 27 11 19 7 0* 1) 1107 23 3 2 318 314 22
21 7 i 17 4* 57 12) 2* n* 67 1101 n 2 7 575 511 21 21 6 2 358 383 25
7) 7 I 70* 5/ 715 24 106* 67 17» i ) J 7 506 311 20 7) 6 2 362 383 2)
21 1" 1 205* 774 7.5 I 40 4 660 16 n 5 7 760 778 70 7 1 « 2 0* 90 624
21 1 * 1 321 774 28 1 59 7 *60 15 n 5 750 278 71 23 9 2 75* 90 194
24 2 I 109* 55 67 4 1766 1779 P i i 9 7 72* 47 460 74 1 2 0* 3 999
74 2 1 19* 55 I »? 4 I 'M 1779 17 i i • 7 0* *7 866 24 1 2 88* 3 115
71 3 1 1 94* 118 .1 7 518 609 IB n i i 17) 3 34 17 74 t 7 165* 176 92
24 3 1 0* 117 1999 7 649 *09 16 p u 7 3)1 333 71 24 4 2 119* 176 99
24 k 1 3* 21 1W1 n t 75) 1167 15 n 1* 7 318 i l l 7 ) 74 1 2 0* 176 1286
24 * 1 0* 71 1991 > o w o : 11*6 14 n 14 7 31) I I I 77 74 7 2 102* 176 U l
25 * ; 150* 97 8-V n 7 741 704 71 i i 1 » 7 ISO* P * 47 75 7 2 123* 94 1U
25 * '■ 95* 97 17*. ; I 7 7*1 71* 74 n H 7 514* 14* 6 ) 73 2 7 0* 94 1999
"!• s f 1 M t »d  v l* b sn * . • • r l t* » » r » '■v-.sM Hi
lift
Values o f 10*Fn ti * and 10*Fca lc fo r  h'C02*t)49 Page 7 o f  9
i! r. I. Fobs F c a lc S igF H X L Fob* F ca lc S igF H X L Fobs Fca lc S igF h x r. Fobs Fcalc SigF
25 5 7 0* 27 1231 6 3 3 22) 244 17 13 13 3 155* 180 61 0 5 4 228 259 17
25 5 2 0* 27 1999 6 6 3 239 229 18 13 16 3 338 321 23 0 8 4 502 523 18
26 0 2 124* 151 88 6 6 3 229 229 18 13 16 3 313 321 24 0 1 1 4 380 359 20
26 0 2 0* 151 1094 b 9 3 291 262 16 13 19 3 181* 171 41 0 11 4 377 35) 18
26 1 2 183* 213 44 6 9 3 280 262 16 13 19 3 132* 171 79 0 14 4 0* 135 957
26 3 i 82* 21 ) 196 6 12 3 340 366 19 I t  2 3 518 468 21 0 14 4 133* 135 35
2! 1 2 0* 27 1118 6 12 3 348 366 19 1* > 3 470 468 22 0 17 4 247 283 22
27 1 •> 145* 27 97 6 15 J 284 266 21 14 5 3 307 330 19 0 17 4 265 283 21
27 i 2 141* 51 101 6 15 3 254 266 22 14 5 3 33 7 330 18 0 20 4 466 468 24
27 4 2 0* 51 1295 6 18 3 116* IS 98 14 B 3 871 874 21 0 20 4 450 468 22
2d 2 2 167* 50 100 6 18 3 C* 18 1999 14 8 3 840 874 21 0 23 4 81* 29 132
2H 2 2 119* 50 128 6 21 3 01* 121 156 14 11 3 620 604 25 0 23 * 74* 29 81
27 C 118* 23 131 6 21 3 121* 121 95 14 11 3 625 604 24 0 26 4 258 253 28
29 0 2 158* 23 96 6 24 3 347 395 24 14 14 3 77* 143 130 0 26 4 215* 253 50
0 0 3 599 590 14 6 24 3 378 395 25 14 14 3 151* 1 40 U 1 0 4 163 105 19
0 3 3 966 938 12 7 1 3 1111 1085 13 14 17 3 87*' 89 1% 1 3  4 665 732 14
0 6 3 1074 1090 12 7 1 3 1115 1086 13 I t  17 3 67* 89 192 1 6 4 834 888 14a 9 3 806 80S 14 7 4 3 751 6 76 15 15 0 3 o » 4 851 1 6 4 835 888 13
C 12 3 174* 214 31 4 3 723 676 15 15 0 3 48* 4 161 1 9 4 203 180 19
0 15 3 449 432 21 7 7 3 203 2 tr 21 15 3 3 402 398 19 1 9  4 191 180 20
0 15 3 412 432 17 7 7 3 2)7 240 17 15 3 3 369 39S 18 1 12 4 94* 219 92
0 18 3 310 294 19 7 10 3 0* 141 927 15 6 3 0* 99 1032 1 12 4 144* 218 46
0 18 3 304 294 19 7 10 3 114* 141 58 15 6 3 143* 99 56 1 15 4 391 384 20
0 71 3 273 260 23 7 13 3 682 666 21 15 9 3 267 278 26 1 15 4 382 384 16
0 21 3 258 260 25 7 13 3 651 666 21 15 9 1^ 78 i 277 24 1 18 4 385 379 24
0 24 3 123* 83 54 7 16 3 606 593 24 15 12 3 243 282 31 1 18 4 391 379 24
0 24 64* 83 102 16 3 a72 39) 25 15 12 3 252 282 28 1 21 4 219 252 29
0 27 3 0* 1 643 7 19 3 191* 178 35 15 15 3 81* 83 08 1 21 4 163* 252 56
0 27 0* 1 1999 7 19 3 174* 178 36 15 15 3 0* 83 623 1 24 4 149* 4 77
1 1 3 625 678 13 7 22 3 0* 34 626 16 1 3 435 461 21 1 24 4 0* 4 1999
1 1 3 619 678 14 7 22 3 26* 34 462 16 1 3 416 462 23 2 1 4 . P 694 14
1 4 3 0* 77 1999 8 2 3 352 3 78 21 16 4 3 547 485 25 2 4 4 ’ / 278 16
1 7 3 627 633 14 0 2 3 404 3’ B 10 16 I 3 474 485 23 2 7 4 .1 ’ 52 19
1 10 3 296 328 IB 8 5 3 115* 75 68 16 7 3 300 302 22 2 7 4 34 152 16
1 10 3 316 128 20 8 5 3 75* 73 95 16 7 3 282 302 25 2 10 4 /23 728 16
1 13 3 682 753 17 8 8 3 275 269 18 16 10 3 303 328 27 2 10 4 684 727 17
1 13 3 698 753 17 8 0 3 276 268 IB 16 10 3 368 329 19 2 13 4 39* 12 213
1 16 3 4? 0 404 23 8 11 3 29* 30 326 16 13 3 0* 12 1158 2 13 4 0* 12 1999
1 16 3 41 ) 404 21 0 11 3 0* 31 478 16 13 3 0* 12 1999 2 16 4 297 337 24
1 19 3 *17 431 21 8 14 3 J ifl* 144 75 16 16 3 0* 116 1716 2 16 4 324 337 17
1 19 3 440 431 23 8 14 3 114* 144 88 16 16 ) 68* 116 192 x 19 4 296 316 22
1 22 3 161* 128 38 0 17 3 C" 76 1124 17 2 3 317 121 IB 2 19 4 302 315 21
1 22 3 104* 128 60 0 17 3 109* 76 54 17 2 3 310 323 20 2 22 4 0* 45 1120
1 25 3 64* 160 199 a 20 3 335 340 22 17 5 3 97* 16 83 2 22 4 80* 45 73
1 25 3 103* 160 131 8 20 3 373 340 21 17 5 3 121* 16 92 2 25 4 0* 17 1222
2 2 3 202 204 : 7 8 23 1 119* 94 109 17 8 3 391 418 19 2 25 4 0* 17 1999
2 5 3 761 725 : i R 23 3 61* 94 22C 17 8 3 343 418 22 3 2 4 953 955 13
2 8 3 323 330 14 9 0 3 937 981 1) 17 11 3 364 552 24 3 2 4 958 955 13
2 8 3 352 33C 18 9 0 3 924 980 13 17 11 3 577 552 26 3 5 4 116* 141 30
2 11 3 674 691 16 9 3 3 726 697 16 17 14 3 0* 32 1999 3 5 4 05* 141 44
2 11 686 691 17 9 3 3 733 698 16 17 14 3 55* 32 242 3 8 4 286 276 ♦ s
2 14 3 104* 148 44 9 4 3 539 3*7 20 IB 0 3 236 307 23 3 8 4 292 276
2 14 3 134* 140 50 9 6 3 386 547 19 18 0 3 235 308 23 3 1 1 4 286 260 6
2 17 3 354 390 22 9 9 ) 1 )4 * 173 69 IS  3 3 297 295 21 3 11 4 270 260 16
2 17 3 391 190 19 9 9 3 167* 173 30 18 3 3 220 295 27 3 14 4 295 290 19
2 20 3 731 715 71 9 12 3 122* 96 47 18 6 3 0* 25 1029 3 14 4 291 290 18
2 20 3 697 715 23 9 12 3 0* 96 1999 18 6 1 c* 25 1999 3 17 4 0* 89 1067
2 23 3 151* 4 77 9 15 3 613 626 26 18 9 3 147* 200 67 3 17 4 61* 89 85
2 23 3 0* 4 1999 9 15 3 399 626 24 18 9 3 14C* 200 94 3 20 4 346 353 19
2 26 3 c* 60 1154 9 IS 3 313 3 43 22 18 12 3 121* 83 106 3 20 4 331 353 20
2 26 3 46* 60 164 9 18 3 329 143 22 10 12 3 46* 83 277 3 23 4 81* 26 147
3 G 3 464 4 66 17 9 21 1 214* 2)4 36 19 J 3 945 995 19 3 23 4 0* 26 1999
3 3 3 0* 44 1999 9 21 3 212* 2 34 35 19 1 3 946 995 20 4 0 4 562 553 16
3 3 ) c* 44 707 1C 1 3 73 7 714 15 19 4 ) 603 638 25 4 3 4 166 103 22
3 6 1 36* 73 180 10 1 3 751 713 15 19 t  ) 62) 638 25 4 3 4 71* 105 76
3 6 3 97* 73 43 10 4 3 64 0 630 19 19 7 ) 237 270 28 4 6 4 8 )6 805 15
3 9 3 1058 1090 13 10 4 3 672 630 18 19 7 3 276 2 70 26 4 6 4 818 805 15
1 9 1 1121 10*3 1) 7 3 124 312 16 19 10 3 239 295 32 4 9 4 260 223 17
3 12 3 195 103 71 10 7 3 323 313 10 19 10 3 254 295 29 4 9 4 216 223 20
3 12 3 196 105 22 10 3 91* 70 108 19 1 ) 1 208* 220 inf- 4 12 4 421 418 18
1 15 3 9 3* 160 52 10 10 3 70* 70 65 1* 1 ) 3 179* 220 t ) 4 12 4 374 418 23
3 15 3 103* 160 64 10 11 3 599 404 24 20 2 3 191 388 21 4 15 4 517 574 24
i : n 1 998 1011 19 10 1 ) 1 609 604 24 20 2 3 406 380 20 4 15 4 567 574 21
i is 104 7 1011 19 10 14 1 142* 168 49 20 5 3 127* 09 93 4 18 4 340 346 20
3 21 3 90* 104 44 14 3 192* 160 33 23 5 3 77* 09 144 4 IB 4 313 346 25
3 ; i 14 0* 10 4 4) 10 19 3 112* 121 113 23 8 3 124* 242 108 t  21 4 154* 149 58
3 2* 3 S * 51 1107 10 19 3 120* 121 36 20 0 3 22) 242 31 4 21 4 172* 130 94
3 24 3 0* 51 1999 2 3 210 202 10 22 11 i 337 34) 24 4 2* 4 0* 88 1223
4 1 3 71 7 700 14 2 3 21! 202 21 20 11 3 330 34) 24 4 24 4 53* 88 241
4 4 1 1145 1094 12 5 3 32* 322 20 21 0 3 47) 507 22 5 1 4 419 4)3 21
4 4 3 1111 109) 1? n 5 3 11) 322 17 21 0 ) 4f6 500 26 5 1 4 434 4)3 19
1 573 510 1 7 8 3 158* 1 76 3 4 21 1 3 33* 7 319 > 4 4 400 471 18
4 7 1 492 517 17 9 14 i «  3 176* 176 43 21 3 1 0* 7 1999 5 4 4 468 470 19
4 10 i 20 4 293 14 n 11 3 538 310 24 71 6 3 234 280 30 5 7 4 690 695 17
4 10 i 205 293 13 u 371 510 24 21 6 3 240 280 29 3 7 4 73* 695 16
4 n j 0* 120 929 14 3 442 443 21 21 9 3 0* 129 1999 3 10 4 115* 1)8 34
4 13 1 132* 170 44 i i 14 3 413 440 20 71 9 3 0* 129 1135 5 10 4 129* 150 52
4 16 3 50 7 304 21 1 7 3 488 401 28 72 1 3 24' 285 78 5 1 ) 4 249 294 21
4 16 1 510 300 2) i t 17 3 .37 401 22 27 1 I 24, 203 26 5 I )  4 2)3 29) 21
4 19 1 0* 52 1999 » i 20 3 ,57* 37 82 22 4 1 1 )1* 24) 103 3 16 4 ',44 417 22
4 ;? 1 143* 37 77 h 20 3 54* 17 219 22 4 3 713 2*1 32 5 16 4 398 417 22
1 11 I 71* 91 107 12 0 1 0* 09 1999 12 • J 217 29) 36 3 1 9 * 0* 1)7 11)7
4 77 74* 91 154 0 ) ’.08* a? 67 72 7 3 24R 295 11 5 19 4 40* 1)1 223
4 75 3 710* 21 » 13 3 1 175 4 01 17 7 ) 2 3 94* 99 111 5 22 * 116* 9 ) 37
4 75 1 1 7 9* 21 7 *1 1 1 351 401 21 23 7 1 0* 99 1031 5 22 4 0* 91 1118
5 2 1 046 397 11 * 1 111* 07 74 7 ) 5 3 9 J* 1» 1)9 6 2 4 1)6* 150 41
*. 2 3 •  72 094 11 i ; 6 1 64* 87 1)6 i i  3 3 03* 10 15) 6 2 4 13)* IV/ 2 )
3 5 1 1111 1044 11 > 1 0* 1 44 940 2 ) 0 1 lo t * I t ) 6 r 6 5 4 4)6 417 21
 ^ 5 1 1101 1044 11 9 1 94* 144 118 7 ) 0 1 44* 145 10 1 6 5 4 466 417 17
5 * 3 111* 101 49 17 17 1 591 *0* 7* 7* 0 3 ( * *7 909 6 0 4 D* 100 885
3 « 3 170* 101 *0 i j 12 1 390 *37 27 74 0 1 4'.* 67 , M 6 0 4 97* 100 6 )
5 11 3 5*4 411 7‘ 13 1 *.* *3 ; .  ) * 74 3 1 0* 9 ) ’  999 6 11 4 701 767 19
3 11 1 509 *10 19 13 1 m i* *3 110 24 1 3 116* 93 51 6 11 4 760 767 19
1 14 3 VO* 106 1 >* t *  1 G" 172 : :  73 74 6 1 C* 3 1004 6 14 4 4)3 450 21
3 14 1 117* 1*4 47 1* 1 5* 127 1999 24 6 3 99* 3 1)1 6 14 4 470 450 71
3 17 1 4 70 324 7* i i 1 1 185 133 7 ) 73 1 1 101* 201 129 6 17 4 1)7 165 ’ C
3 P 3 4 74 324 7* 1 1 85* t\> 97 73 I 1 773 7 0 )2 6 17 4 38) 365 : 7
3 70 1 117* JOi 37 I 1 112 299 P 23 t ) 173* 94 60 6 70 t 0* 05 604
3 7‘- 1 l i t * 704 •* 11 t 1 113 299 I* 23 4 1 ICC* 94 M 6 20 4 70* 03 7)1
5 71 1 774 741 17 7 I VO* 4 10 74 7* 2 1 120* 44 101 6 2 ) 4 76* 17’ 167
3 71 3 777 7*1 77 ji 7 X 4*9 417 24 2* 2 1 t t (140 6 2 ) 4 130* 177 67
* 0 1 514 354 13 10 1 403 10 1 ]■ 2 7 r 0 M* 49 191 7 0 4 340 16'< U4 0 1 55 4 3 54 15 i i 10 1 19) 107 10 77 5 ) **• 49 • 1 7 0  4 317 367 * •
4 1 1 7 54 745 t i 11 1 ;;*• 100 33 C 7 1 202 200 ; 7 7 ) 4 0* V '■.e
* '
li:* s  o 10*Fobs and 10 •F c a lc f o r  HC024649 Page 8 o f  9
11 K Fobs F ca lc S igF H K I Fobs Fcalc SigF H K I Fob* Fcalc SigF H K L Fobs F ca lc SigF
7 3 63* 17 110 15 14 4 78* 10O 144 3 4 5 109* 129 62 11 6 5 126* 171 60
7 6 529 426 21 16 0 4 0* 65 1999 3 4 5 85* 129 46 U 6 5 175* 171 32
7 6 553 526 19 16 0 4 0* 65 954 3 7 5 109* 30 60 11 9 5 39* 29 2b2
7 9 56* 65 155 16 3 4 73* 16 100 3 7 5 40* 30 181 11 9 5 0* 29 1030
7 9 0* 65 1999 16 3 4 6B* 16 76 3 50 5 542 541 20 11 12 5 168* 102 37
7 12 418 426 20 16 6 4 269 255 23 3 10 5 504 540 21 U 12 S 118* 102 50
7 12 405 426 24 16 6 4 2)2 255 26 3 13 5 143* 173 51 U 15 5 98* 105 113
7 I j 379 583 24 16 9 4 4 fi 464 20 3 13 5 151* 173 66 11 15 5 119* 105 94
7 15 640 588 23 16 9 4 481 465 18 3 16 5 47* 108 107 12 1 5 186 192 26
7 18 145* 20i 43 16 12 * 298 2f0 24 3 16 5 101* I OP 52 12 1 5 175 192 27
7 18 130* 201 95 16 12 4 260 260 28 3 19 5 0* 2 1999 12 4 5 23* 65 224
7 21 271 266 27 17 322 337 17 3 19 5 0* 2 1128 12 4 5 93* 65 56
7 21 274 266 26 17 1 4 289 337 20 3 22 5 108* 30 105 12 7 5 324 334 19
8 1 C* 147 798 17 4 4 341 355 20 3 22 5 0* 30 1999 12 7 5 34? 334 18
a 1 135* 147 41 17 4 4 350 355 19 4 2 5 ?32 189 19 12 10 5 24* 19 457
8 * 83* 111 95 17 7 4 92* 134 124 4 2 5 170 189 23 12 10 5 86* 19 71
8 4 104* 111 56 17 7 4 0* 134 U  75 4 5 5 229 194 16 12 13 5 0* 61 1200
9 7 105* 22 76 17 10 4 0- 78 1999 4 5 5 213 194 20 12 13 5 98* 61 63
8 J '!* 22 870 17 10 4 0» 78 1145 4 8 5 298 204 15 12 16 5 92* 20 134
a 10 260 244 21 17 13 4 0* 109 1*21 4 H 5 261 284 18 12 16 5 46* 20 272
8 10 250 244 21 17 13 4 38* 109 ,42 4 1 1 5 6* 67 950 13 2 5 215 226 23
G n 270 249 72 18 2 4 588 610 23 4 11 5 0* 67 544 13 2 5 236 226 21
8 13 223 749 26 18 2 4 613 611 23 4 1 1 5 107* 67 81 13 5 5 122* 161 46
8 16 C* 83 1999 18 5 4 57* ICS 103 4 14 5 197 243 29 13 5 5 181* 161 29
8 16 ? 2 7* 88 87 IB 5 4 68* 1C8 167 4 14 5 214 243 25 13 8 5 U 3 * 117 90
8 19 153* 249 63 18 8 4 283 316 24 4 17 5 110* 4 85 13 8 5 0* 117 623
8 19 166* 249 84 18 8 4 105 316 24 4 17 5 0* 4 1084 13 11 5 110* 72 78
9 2 193 24) 22 18 11 4 10 7* 163 132 4 20 5 <1* 88 1222 13 11 5 130* 72 81
9 2 77* 243 110 18 11 4 20 3* 163 34 4 20 5 96* 88 115 13 14 5 0* 37 1227
9 5 C* 72 1999 19 0 4 0* 9 1084 5 0 5 478 498 19 13 1* 5 82* 37 144
9 5 0* 72 842 19 0 4 50* 9 142 5 3 5 241 265 10 14 0 5 205 235 22
9 b 497 473 23 19 3 4 129* 160 88 5 3 5 258 265 17 14 0 5 213 235 22
9 8 498 4 75 21 19 J 4 141* 159 41 5 6 5 449 4 38 22 14 3 5 157* 166 48
9 U 314 349 20 *.9 6 4 176* 21* 37 5 6 5 429 436 19 14 3 5 240 166 23
9 11 3)8 349 2* 19 6 4 137* 214 66 5 9 5 287 291 19 14 6 5 0* 53 993
9 \k 4Vl 3 92 19 19 9 4 174* 191 41 5 9 5 2?* 293 20 14 6 5 96* 53 102O i t 39 7 392 20 19 9 * 209 191 3’. 5 12 5 242 260 22 14 9 5 142* 142 83
9 ; J 250 247 27 20 1 4 144* 94 55 5 12 5 248 260 22 14 9 5 148* 142 59
9 : j 238 247 27 20 1 4 C* 94 1077 5 15 5 135* 179 T8 14 12 5 306 307 24
9 23 C» 91 12C0 20 4 4 c* 133 116-5 5 15 5 81* 179 128 14 12 5 27* 307 2 6
20 119* 91 .*6 20 4 4 48* 13) 233 5 18 5 160* 198 53 15 1 5 357 376 17
C 76* 114 71 20 7 4 0* 66 670 5 18 5 102* 198 114 15 1 5 370 376 19
G * . ’ 114 167 20 7 4 0* 66 1999 5 21 5 0* 10 1209 15 4  6 250 246 23
3 702 680 17 20 10 4 81* 25 151 5 21 5 78* 10 147 15 4 5 261 246 21
3 706 681 IP. 20 10 4 0* 25 1168 6 1 5 336 347 18 15 7 5 238 27 2 27
A 85* 93 58 21 2 4 454 472 21 6 1 5 325 348 20 15 7 J 263 272 23
6 *1* 93 227 21 7 i 473 4 72 2* 6 4 5 93* 61 82 15 10 5 98* 92 112
9 381 417 12 21 * 4 122* 113 95 6 4 5 92* 61 63 15 10 5 107* 92 112
9 401 417 21 i* 5 4 0* 11) 112) 6 7 5 391 371 17 15 13 5 0* 46 1306
12 245 235 25 21 A 4 46* 95 263 6 7 5 174 373 14 15 13 5 73* 46 1631 A 221 7 )5 28 21 a  4 114* 93 103 6 10 5 194 212 25 16 2 5 243 26) 22
15 61* 24 97 22 C 4 103* 15) 107 6 10 5 196 212 26 16 2 5 228 263 25
15 *9 * 24 239 22 172* 153 37 6 1 ) 5 69* 71 73 16 5 5 110* 85 94
M 92* 98 99 12 1  4 C* 70 1203 6 13 5 103* 71 86 16 5 5 137* 86 78
18 64* 93 180 17 3 4 39* 70 105 6 16 5 0* 118 1138 16 8 5 42* 39 27’
1 0* 28 199* l l 6 4 22 6 208 31 6 16 5 86* U S 118 16 8 5 0* 37 11731 116* 28 64 22 6 4 179* 208 38 6 19 5 138* 138 46 16 11 5 116* 124 56
I 307 32* 21 23 1 4 69* 68 152 6 19 5 73* 138 159 16 11 5 0* 124 1999
• 342 J24 15 23 1 4 0* 68 651 7 2 5 348 349 16 17 0 5 107* 25 75
7 249 2*3 24 23 4 4 126* 254 106 7 2 5 347 349 20 17 0 5 0* 25 1057
J 268 241 20 2 ) 4 4 2)5 236 31 7 5 5 62* 129 130 17 0 5 n* 25 104)
10 78* 25 132 24 2 4 73* 40 160 7 5 5 72* 129 118 17 3 5 162* 233 37
10 C* 25 1999 24 0* 40 1177 7 8 5 401 43) 22 17 3 5 246 233 26
13 120* 96 51 25 6 4 69* 83 171 7 8 5 451 4 ) 4 19 17 6 5 56* 81 107
11 79* 96 79 2* C 4 0* 83 1225 7 U  5 0* 32 1012 17 6 5 C* 81 618
16 74* 78 151 : p 1 4 33* 52 215 7 11 5 0* 32 1999 17 9 5 87* 5 128
16 0* 70 72 7:* 26 1 4 96* 32 122 7 14 5 205 211 28 17 9 5 0* 5 1167
19 281 253 24 0 1 5 212 218 19 7 14 5 1<6* 211 50 18 1 5 ABJ 3T3 20
19 22 7 253 0 4 5 3)9 3)0 16 7 17 5 87* 99 69 18 1 5 308 325 20
2 340 32* : : c 7 5 72* 106 52 7 17 5 122* 99 68 10 4 5 134* 121 81
2 34’ J25 7 5 76* 106 55 7 20 5 0* 97 1164 18 4 5 98* 121 63
3 110’ ! *1 i ‘ 0 10 5 3)5 ) i : 15 7 20 5 0* 97 1999 18 7 5 271 258 26
5 135* ^41 14 0 10 5 35*. 310 14 8 0 5 0* 19 *68 IB 7 5 246 258 27
8 C* 66 :c i7 i )  5 1'3 320 17 8 0 5 16* 19 207 19 2 5 264 253 2*
3 .4 * 66 145 0 16 5 •31* 160 41 8 ) 5 26* 251 19 19 2 5 241 253 2*
11 127- 125 4 0 16 5 i 75* 168 10 ft 1 5 241 251 20 19 5 5 280 25b 24
11 95* 125 116 0 19 5 0* 4 ) 10 78 8 6 5 275 265 19 19 5 5 275 256 23
1 4 324 34 22 0 19 3 5** 4 ) 10* B 6 5 252 265 20 19 8 5 67* 16 162
14 154 115 lO 0 19 5 0* 43 1320 8 o  5 1V2* 67 50 19 «  5 116* 16 101
; 7 104* 111 60 0 22 5 (.* *7 1192 8 9 5 0* 07 569 20 0 5 1 )1 - 30 67
: j 158* H i 4 4 A 27 3 c* 42 17ft! 8 12 3 0* 63 1090 20 0 5 86* 30 109g 7)0 790 J * • ** t 8 G* *2 1277 ft 12 .3 5 '• 61 75 20 3 5 98* 90 105
3 7)4 799 17 1 *7 3 467 * ’ ) 18 8 15 5 1 )1* 187 87 20 3 5 0* 90 U54
3 3)7 137 16 1 > 5 n o * fft 17 8 15 5 142* 187 59 20 6 5 36* 58 319
1 3*4 117 16 1 0 3 JC0* 45 13 ft 1« 5 110* 155 107 20 6 5 91* 58 93
6 120* 11 06 1 •  3 170* 63 32 0 18 5 0* 155 1208 21 1 5 97* 103 114
4 0* 11 1999 11 3 1)7* 149 *9 9 I 3 140* 207 32 21 1 5 116* 10) 67
9 c* 55 11)7 i l i  5 115* 1M 1) 9 1 5 120* 207 70 21 4  5 0* 108 1264
9 44* 35 273 t 1* 5 467 4 76 21 9 4 5 166* 147 29 21 1 5 93* 108 121
12 246 116 76 i 14 3 51) *76 16 9 4 3 153* 147 32 22 2 5 0* 64 1178
17 292 106 2 ) i 1 7 5 C* 21 194 C 7 3 164 381 22 22 2 5 118* 6 4 95
15 100 2 77 74 i 17 5 C* 71 301 9 7 3 HO ’ 81 17 21 0 5 0* 10) 1241
53 2 70 277 26 i 1 7 5 '• 71 109) 7 10 3 240 258 25 21 0 5 89* 103 64
1 6 94 1 i 71 5 * 9 • 171 104 »  IP  5 100* 25ft 46 0 0 6 62C 557 18
1 42* h 144 j 29 3 i i i * 120 10 9 1 ) 5 0* 144 61) 0 3 6 1058 1074 16
4 570 576 2* i 71 3 101* 24 1 : 1 9 13 5 196* 144 101 0 6 6 150 163 19
4 34 7 376 7 ) i 7 ) 3 156* 74 101 9 16 3 117* 1) 91 0 9 6 78* 86 97
7 4 4 1 696 2* 7 1 3 176 1 79 71 9 16 3 0* 1) 1999 0 9 C 1 '6 * 86 70
7 643 696 2* 7 ) 3 4 0 * 1* 7) 10 2 3 259 250 19 0 12 6 169* 188 ’ 7
11 133* 170 10 A 6 3 fi* ic-; 474 10 2 3 26) 250 19 0 15 6 0* 52 672
11 7H ; 7i 27 7 6 3 17* 110 161 10 5 5 72* n 127 0 15 6 0* 52 1181
; 1 717 26ft 13 2 »  3 1*9* 117 71 10 3 3 0* i i 418 0 15 6 107* 52 84
1 1 164 268 26 7 9 3 6 )* 107 134 13 ft 5 422 4 4 4 24 0 18 6 108* R6 93
14 7»* V 417 J 17 3 597 52* 2) 10 ft 3 411 4 4 4 )4 0 18 6 64* ftfc 87
14 171* 50 19* 7 17 3 v i : 32* 77 19 11 3 100 181 32 0 21 6 0* too 1114
2 « t * *2 : i » J 13 5 737 217 71 10 11 3 170 )• ; 19 0 71 6 108* 103 93
7 *7* 4 7 7)1 7 13 3 i t * 207 JO 10 1* 3 161* 219 4(1 0 21 6 51* 100 UB
5 473 * > « 27 2 10 ) »31 2 47 71 10 1* 3 110* ; i9 4 4 1 1 6 61* 74 178
4 4 4  . 4)5 2 5 J 10 3 769 7»7 7) 10 17 3 17 7* 1)2 )fc 1 4 6 409 417 1?
* S 34 * i ; 9 4 1 4 j ;  5 4 , 17)7 10 17 3 91* n j 12) 1 4 6 400 417 70
( 34* 113 i 10 ; 71 1 * * 40 • jo: 1! 0 3 2*7 20-1 16 1 7 6 790 ) M 2i
1 I * * 1 ;s i5 7 71 3 l i t * 16 19) U  C 3 219 ,'03 14 1 7 6 177 )SJl 19
\ I 7 3* 4*1 i 1 5 i n * 157 43 i t  )  3 112 1 1 0 19 1 7 6 372 l i f t 70
' 1 111 5 13* t 1 ■ i0t 13? 19 i t  I 3 I I * )09 14 1 10 6 79* 2 i 94
* f I * t S »I' »«■: a • '  •  * i • *  v e  f  a
V:
a lt d o f 10*Fob» and ID "Fca lc fo r  HC02‘.6*9
!! X L Fob* Fca] c SlgF H X 1, Fob* F ca lc SlgF
1 10 6 97* 26 8* 10 4 6 71* 39 129
1 13 6 342 334 17 10 7 6 114* 16 87
1 13 6 326 334 23 10 7 6 0* lb 616
i 11 6 352 334 18 10 10 6 33 31 307
i 16 6 0* 35 1107 10 10 6 0* 31 639
i 16 6 79* 35 12* 10 13 6 0* 70 1261
i 19 6 0* 56 117f 10 13 6 72* 70 155
i 19 6 0* 56 1999 . 1 2 6 0* 35 1019
2 2 6 174* 201 3? 11 2 6 76* 35 121
2 5 6 0* 51 1999 11 5 6 444 461 19
2 5 6 81* 51 90 11 5 6 455 461 21
I 8 6 459 473 22 u 8 6 IB ** 193 322 11 6 108* 185 87 11 8 6 166* 193 34
2 11 6 202 185 2* 11 11 6 337 300 19
2 14 6 119* 156 45 11 11 6 352 300 19■* 14 6 163* 156 30 12 0 6 C* 59 1017
2 14 6 162* 156 31 12 0 6 81* 59 99
2 17 6 0* 12 1230 12 3 6 122* 235 46A 17 6 0* 12 654 12 3 6 131* 215 41
2 17 6 0* 12 631 12 6 6 328 338 20
2 20 6 0* 160 1360 12 6 6 3)7 1)8 19
20 6 112* 160 76 12 9 6 202* 291 33
0 6 1259 1280 15 12 9 6 278 291 23
3 0 6 1279 1280 15 12 12 6 56* 123 210
3 1 6 26* 82 274 12 12 6 i n - 12) 106
3 A 6 83* 14 89 1) 1 6 s i * 110 63
3 6 6 87* 14 89 11 1 6 99* n o 92
3 9 A 102* 35 79 13 4 6 203 232 28
3 9 A 32* 35 140 13 4 6 210 232 27
1 12 6 287 309 19 13 7 6 0* 34 1999
1 12 6 284 305 22 13 7 6 67* 34 155
3 15 6 99* 181 103 I ) 10 6 336 311 20
3 15 6 231 181 21 7 3 10 6 333 311 21
1 13 6 251 239 25 14 2 6 112* 186 86
3 18 6 232 239 25 14 2 A 219 186 24
4 1 6 838 8*2 16 14 5 6 372 3 72 18
4 4 4 5*7 575 20 1* 5 6 379 371 19
4 4 A 551 575 20 1* 8 6 89* *J 112
4 7 6 371 385 20 14 8 6 c* *3 1212
4 7 6 3*0 386 26 15 0 6 211 221 21
4 IC 6 *74 463 22 IS 0 6 1*8* 221 36
4 10 6 38) 463 2! 15 0 6 208 221 25
4 13 6 116* 125 43 13 3 6 256 2/2 23
4 13 6 128* 125 75 15 3 6 261 271 2)
4 16 6 l i s - 42 45 15 6 161* 169 35
4 16 6 ee* 42 137 15 6 6 102* 169 100
4 19 6 92* 91 U ) 15 9 6 0* 31 645
4 1° 6 0* 91 1314 15 9 6 50* 31 22C
4 T 9 6 0* 9) 125* 16 V 6 144* 12/ 51
5 2 6 377 371 17 16 1 6 55* 127 1B7
5 2 6 3*7 371 18 16 4 6 32* 76 186
5 5 6 7** 9 ) I I I 16 4 6 106* 76 74
5 5 6 9** 9 ) 88 16 7 6 0* 19 1999
5 8 6 829 860 18 16 7 6 0* 19 1272
5 8 6 8)1 860 19 17 2 6 33* 101 323
5 11 4 434 441 24 17 2 6 61* 101 8 )
5 11 6 396 441 21 17 5 6 *9 * 101 119
5 14 6 271 241 21 17 5 6 98* 1C1 116
5 14 6 177* 241 47 18 6 C* 123 1260
5 17 6 265 222 2 ) 18 6 9 ’ * 123 ICO
5 : 7 6 191* 222 4 ) 18 3 6 ISO* 1*0 37
6 0 6 161* 175 40 18 3 6 : i j * 1*0 4)
6 0 6 0* 175 1341 19 1 6 66* 12 14}
6 3 6 319 291 21 19 1 6 C* 12 644
6 3 6 286 291 18 19 4 6 0* 159 1283
6 6 6 0* 69 1999 19 6 100* 159 87
6 6 4 105* 69 81 20 2 6 0* 15 1293
6 9 4 20 J 2 )5 26 20 2 6 96* 15 102
6 9 4 2*7 235 21 21 6 268 274 21
6 12 4 C* 24 1999 21 6 156* 27* 38
6 12 6 78* 24 124 21 5 6 258 274 24
6 15 6 120* 109 84 0 2 7 8 22 771 19
6 15 6 50* 109 103 3 5 1 198 176 24
6 IS 4 11* 109 7)9 0 8 7 21* 36 366
7 j 6 162* 182 28 0 8 7 0* 56 1207
7 1 4 179 182 25 0 11 7 106* 1)1 *6
7 4 6 318 794 17 Q 11 7 150" 151 38
7 4 6 295 29* 18 0 14 7 41* 6) 229
7 7 6 C* 28 1C52 0 17 7 250 219 a )
7 7 6 101* 28 87 0 17 7 209 219 26
7 10 6 1*** 120 17 17 7 22 3 279 27
7 10 6 *9* 120 202 7 99* 177 66
? 1) 6 124 J4* 21 3 7 125* 11* 43
7 1) 4 141 364 18 6 7 103* 110 *6
7 14 4 1)9* 50 18 6 7 *0 * n o ICO
• 14 6 C* 50 1189 9 7 69* )4 124
14 6 0* W 1091 9 7 72* 5* 107
8 2 6 0* 30 998 12 7 210 7)4 24
4 2 4 90* 1C 94 12 7 160* 23* 33
U 3 4 478 440 71 15 7 56* 26 172
4 5 6 445 640 21 15 7 15* 23 166
8 8 4 104 317 19 1 ) 7 0* 76 1203
4 4 A 115 317 20 1 7 32* 92 119
4 6 I A 771 7 79 73 4 7 81* 155 97
4 6 24* 7 79 72 7 7 485 500 22
4 i i 4 0* 75 1178 7 7 323 390 22
• : i 4 44* 75 150 10 7 17* i n 92
9 0 4 150* 568 11 10 7 81* i n 3 )
9 0 4 0* 148 1079 1) 7 0* 57 11*0
9 5 4 141* 168 10 13 7 0* 37 1999
9 1 A *75 *37 70 14 7 1)2 * 3) 71
9 1 4 4)1 *36 19 14 7 92* 33 100
) 4 6 149* 171 1% 14 7 14* 3) 281
9 4 4 1*8* 171 37 2 7 232 227 20
9 9 4 11* 7* 111 ) 7 0* 37 604
9 9 4 97* 74 58 5 7 41* 12 197
9 17 4 r • 177 171) g 7 C* 49 1999
9 17 4 i i * 177 11) a 7 0* 49 1101
9 S 5 4 5* » *47 t t 7 102* 7 7g
9 : s 4 109* 5) 99 : i 7 71* 7 418
9 :s 4 0* 53 17*) 14 7 0* 38 1999
SO : 4 799 )C7 19 14 7 C* 18 1158
1“ i 4 791 307 18 0 7 169 141 27
• * 4 4 0* 19 10/9 c 7 0* 147 6)7
H K L Fobs F c a lc  S lgF H X L
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Fob* F c a lc  S lgF
4 12
4 125 1
5 10 
5 10 3 10 
3 1 ) 
5 13
5 136 2
6 11 6 110 0 
3 3 6 6 6 
97 5 7 12
7 12 S 18 I 
8 4 
8 4 
8 7
8 7 8 10 8 10
9 225 
3 8 8 0 0 3
36 6 
9 
9 1 1 1
4 t 
7 
7 2 2 25 
3 0 0
3 16 6 1 1
4 
4 2 2 0 0 1 
4 
7 
70 10 0 10 1 2
239 242
244 241
’ 16* 30
70* 30
85* 56
n i l * 56
64* 56
138* 166
174* 166
230 234
240 234
476 485
513 486
289 294
281 294
96* 127
98* 127
94* 127
140* 189
237 lo 9
222 189
204 179
169* 179
*37 406
*29 406
241 244
250 244
159* 174
182 174
66* 45
123* 45
334 371
356 371
0* 45
120* 45
0* 45
88* 64
65* 64
0* 39
78* 39
314 272
289 272
68* 100
74* 100
84* 77
96* 77
238 307
306 307
119* 102
103* 1^2
203 226
154* 226
220 198
211 198
181 395
392 395
90* 55
0* 55
307 308
338 308
102* 16 )
129* 163
110* 85
0* 85
85* 85
0* 115
131* 115
264 238
251 257
26/ 250
187* 230
279 230
198 163
209 16)
79* 76
120* 76
1 IS * 119
97* 119
0* 48
85* 48
0* 45
97* 45
101* 17
78* 17
9* 73
0* 7!
22* 137
64* 1)7
)1 7 290
112* 101
264 2 )9
254 2 )9
115* 14)
57* 14)
0* 16
*6 * 24
0* 24
242 24 7
2*7 247
52* 91
2)1 211
102* 155
73* 15)
115* 40
21* 40
62* 41
109* 44
73* 44
74* 50
0* 50
726 222
261 222
0* 67
73* 67
20
2066
123
97
4 9  
72
70
30 
20 21
23 22
1920 
54 
88 
93 
75
24
23
24 
29 
19 21 22 21 
34 
29
98 
37 22 
16
1163
72 
1140111
142
1374
69
17 
19 
77
73 
104 102
26
19 
12 
48
27
50 
26 
26
20
18
99 
1999
22
23
114
46
47 
1177
37
636
41
22
23
21
31 
20
28 
27121
72
80
95
1224
64
1241
71 
102 
128
1248
1999
399
159
19
67
21
21
41
1M
1999
99
1182
21
21
90
21
43121
79
213
127
4 )
53
113
1250
22
1911)266
I 8 1 8
0* 30 1999
175 169 26
126* 169 41
154* 119 32
121* 119 71
126* 119 74
165* 131 30
79* 131 59
0* 131 1275
201 153 24
151* 153 48
268 257 19
271 257 20
124* 109 39
0* 109 1157
56* 2 152
0* 2 1218
0* 133 1253
0* 133 1383
170* 133 30
l e f l t 'M 'W ' i  f l t g i e d  * l ,h  *0 a t ta t l t a  V i f *  u n n l i i r w 'l
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